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PROGRESS OF THE GREAT SUSPENSION BRIDGE BETWEEN 
NEW YORK AND BROOKLYN. 

Tbe present appearance of the work on the East River 
Bridge is shown in the accompanying engravings so clearly 
that any description, except of details, is quite unnecessary. 

The point of view chosen by our artist is (lor the larger 
engraving) on the high ground northeastward of the Brook- 
lyn tower, so as to show not only the progress of the work, 
but the graceful structure of the tower, which fromitsgreat 
height appears to be very slender, notwithstanding its massive 
thickness and breadth of base. 

Beneath the bridge is seen the harbor, looking southward, 
with Governor's Island and Castle William in the middle 
distance. Beyond is the lower bay, and beyond that the 
ocean. Only the southern point of New York is seen on the 
right. Across the mouth of the Hudson, which looks like a 
pointed bay, lie the Jersey shores and Staten Island. Across 
the bay, on the left, is the Long Island shore, with Bay 
Ridge and Brooklyn. 

The smaller cut shows the underside of the bridge, without 
the timber flooring, as seen from the deck of a ferryboat 
passing beneath. The work of suspending the floor beams 
progresses with practical uniformity at both towers and on 
both sides of each tower, the design being to keep the strains 



on the masonry as equally balanced as possible. At this 
writing about twenty-five beams are in place on each side of 
the two towers, or something near a hundred in all. Sus- 
pender ropes are in place for more than twice as many addi- 
tional beams, there being four suspenders to each beam. 

From below the suspenders look like spider lines; they 
are, however, stout ropes of steel wire, from \% to 1% 
inches in diameter, and able to sustain a weight of 50 tons 
or more each, or five times the heaviest load likely ever to 
fall upon them. The bands by which the suspenders are 
attached to tbe cables above are of wrought iron, five-eighths 
inch thick by 5 inches wide. They were put on when the 
cables were being wound, and fit closely to the cables. On 
the outer side the ends of the bands terminate in two lugs, 
seven-eighths inch thick. An iron screw bolt, \% inches in 
diameter, passes through the lugs to hold the suspender 
socket and to tighten the band around the cable. The bands 
were put on by the winders, who heated the backs of the 
bands in little forges until they could be opened far enough 
to let them go over the cable. The two ends of the band 
were then drawn together, a thin plate of iron being slipped 
between the cable and the hot band so as to protect the gal- 
vanizing of the wire of the wrapping until the band was 
cool. To these bands the suspender ropes are attached by 



means of wrought iron closed sockets. On the lower end of 
each suspender is a cast iron socket for the reception of the 
stirrup rods which hold the floor beam. The stirrup rods 
have long screw threads, by means of which the beam can 
be raised or lowered to regulate the floor grade, it being im- 
possible to cut and fasten the suspenders to the exact length 
required. 

The floor beams are made in halves at the steel works; are 
landed at the foot of the towers; are hoisted to the level of 
the bridge floor and run out upon a tramway to the pointof 
suspension ; and after being attached to the suspenders are 
securely riveted together, making a continuous beam the 
entire breadth of the bridge, or 85 feet. These floor beams 
are unlike any ever before used on a suspension bridge. They 
are 32 inches deep, 9% inches wide, and weigh four tons. 
Each beam has two top and two bottom chords tied and 
braced together in the form of a triangular lattice girder. 
The Chords are of steel channel bars. The main beams are 
suspended 7 feet 6 inches from centers, and between each 
pair of principal beams a lighter I beam is placed, resting on 
the truss chords, so that the floorplanking will be supported 
and fastened every 3 feet 9 inches from centers. Wooden 
bridging will be inserted between the beams to resist the 
[Continued on page 322.] 
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HUMANITY VERSUS FANATICISM. 

When the gentle Cowper declared he would not hold upon 
his list of friends him who would " needlessly set foot upon 
a worm," the poet's humanity touched high water mark, but 
stopped short of fanaticism. The fanatic would have left 
out the word needlessly. 

The distinction between wanton cruelty and the infliction 
of pain for humanity's sake is an important one; and in re- 
fusing to make it Ihe Society for the Prevention of Cruelty 
to Animals, more recently styled Humane Society, certainly 
do not ally themselves with the class of kindly and sensible 
people represented by the poet. 

Good intentions cover a multitude of sins, and command 
respectful consideration even where they do not give proof 
of wisdom; nevertheless, it is difficult to be patient with 
those who persistently prostitute the word humanity to justify 
courses which do not tend to ameliorate the condition either 
of beasts or men, collectively or individually, but rather bar 
the way to such amelioration. The tender mercies of the 
foolish, like those of the wicked, are often cruel ; and of such 
a nature are those displayed by the officers of the society re- 
ferred to when they seek by exaggeration and misrepresenta- 
tion to stop all use of living animals for the scientific 
advancement of physiology and medicine. And it shows a 
pitiful state of popular intelligence, feeling, and judgment 
when legislatures can be persuaded by fanatics to pass laws 
making it a crime to pursue a line of scientific investigation 
which has been more fruitful than any other in knowledge 
helpful for the prevention and cure of disease. Pasteur's 
recent brilliant and most promising discoveries in connec- 
tion with chicken cholera were no doubt made at the cost of 
considerable discomfort to a small number of guinea pigs, 
rabbits, and barn-yard fowls; but the certain issue of those 
discoveries must be to prevent an incalculableamountof dis- 
tressing and fatal disease among these animals, with a pos- 
sible issue of infinite value to humanity in furnishing a clew 
to a right understanding and treatment of many of man's 
diseases. 

If the anti-scientific spirit of those who assume to be the 
official advocates of " humanity " shallprevail, all such inves- 
tigations must become crimes to be prevented by the strong 
arm of the law, and men and animals may go on for ever 
dying of diseases which knowledgemightmitigate or entirely 
prevent. That this spirit has already largely perverted a 
movement for the prevention of cruelty to animals into one 
which arrests the labors of those who would do most for the 
alleviation of pain in animals and in human kind, is only too 
plainly shown in the recent letter from a committee of the 
Medical Society of this State to the officers and members of 
the Humane Society, begging them not to interfere in certain 
proposed investigations touching the origin and prevalence 
of diseases among animals. 

The letter, which is signed by nine of the best known and 
most honorable physicians of New York, says, after, refer- 
ring to the diseases mentioned and their disastrous effects: 

" So weighty are these interests that the Medical Society of 
the State of New York has appointed the undersigned a 
special committee on the subject of experimental medicine, 
charged with the duty of protecting such investigations from 
harmful interference. 

" Such an interference is threatened by the efforts which 
have been made, in the name and with the implied sanction 
of your society, to prevent, by legal enactment, experiments 
on animals for medical and scientific purposes. Should these 
efforts succeed, they would have the effect to prohibit, within 
this State, a most useful means of investigation, and would 
be a lasting detriment to the cultivation and improvement 
of medicine. The committee can say, from theirown know- 
ledge, that the experiments in question are not performed in 
a spirit of wanton cruelty, nor in such a way as to inflict 
needless sufferings upon the animals employed; andthatthe 
information acquired by their means is often of the highest 
value for the protection of life and property. 

"With you, we earnestly desire to prevent every form of 
unnecessary suffering. But we would most strongly draw 
your attention to the radical difference between the infliction 
of wanton cruelty and the serious and careful use of the 
lower animals for the benefit of humanity and of the brute 
creation ; and we respectfully ask that the name and authority 
of your society may not be employed to the injury of the 
medical profession and of medical science." 

The real friends of humanity and of the brute creation 
await the answer of the society named with no little interest. 
If, as there is reason to expect, the reply is not favorable to 
'; the work proposed by the Medical Society, the friends of 
! humanity untainted by fanaticism will wisely refrain from 
giving aid or encouragement to the misguided society until 
a different set of officers give a more reasonable spirit to the 
administration of its affairs. 



INTOLERANCE AMONG PHYSICIANS, 

The unended, but we trust not endless question of profes- 
sional recognition among the diverse schools of medical 
opinion and practice, has been brought once more into un 
seemly prominence in connection with the treatment of the 
late Earl of Beaconsfield. 

Because the physician first in charge was nominally 
attached to a school of practice not accounted regular by 
those who arrogate to themselves the sole right to be so des- 
ignated, the ordinary courtesies of the profession were re- 
fused him, and condemnation was urged against an associate 
who had the courage to be a trifle more courteous than the 
society rules allowed. 



It is a pity that physicians cannot more generally rise above 
the traditional code of their craft in their professional con- 
sideration of this question, and look at the matter for a 
moment with the layman's unprejudiced eyes. 

Were this done we are quite sure that there would be an end 
to the spirit of professional intolerance which so frequent- 
ly comes in to embitter the intercourse or non -intercourse 
of physicians, to the hinderance of real progress in medicine 
and the lowering of the moral if not the professional stand- 
ing of physicians in the estimation of intelligent laymen. In- 
dividually the majority of physicians recognize the present 
emptiness of the shibboleths of medical generations dead and 
gone. Years.ago they meant a systematic abiding by this, 
that, or the other theory of medical practice; and A could 
not consistently consult with B or C, because they knew no 
common ground of theory or practice to agree upon. Their 
remedies being always different and their methods systemati- 
cally opposed, there was at least a shadow of a reason for 
keeping professionally aloof. But knowledge comes though 
wisdom lingers, and sensible men in all the medical schools 
have learned the vital truths that all the schools possessed some 
truth and a great deal of error. The hard and fast lines of 
theory and practice have been abandoned by all; yet the 
medical codes are as intolerant as ever. In this, as in all 
cases, men in organized society prove to be more conserva- 
tive, more bound by tradition and custom, than the indivi- 
duals who make up the society. 

In the Beaconsfield case the intensely conservative medical 
societies of London show, though unconsciously, the influ- 
ence of the times. Formerly the reason for non -recognition 
would have been bold and clear: " The obnoxious physician 
is not of our school; therefore his practice is all wrong, and 
we can have nothing to do with the case so long as he is re- 
tained." That excuse could no longer be given, since it 
had practically lost all its original force. So the ground 
was shifted, and the reason for non-intercourse was said 
to be moral, not professional. " The offending physician's 
practice is eclectic, like our own," the regulars said, "but he 
is saling under false colors. Indeference to the prejudices 
of the ignorant he professes to be a disciple of Hahnemann, 
when he is not Hahnemann has no genuine followers now- 
adays. We cannot consult with a man who is a profes- 
sional cheat, however reasonable his medical practice may 
be, or however admirable he may be in his private, non- 
professional character. " 

It will not take long, we fancy, for this flimsy pretext to 
wear itself out. And when that is gone the grounds for 
fence building between medical societies of different denomi- 
nations will become shadowy indeed. It is high time they 
were lost sight of altogether. Intolerance is pretty nearly 
gone out of fashion. Men in all professions are learning 
that any pretense of monopolizing knowledge or wisdom or 
sincerity of purpose on the part of any clique or school is 
more likely to engender contempt than respect from the 
world at large. Men or sets of men in no way compromise 
their position mentally, socially, or professionally, by treat- 
ing courteously those of different mental, social, or profes- 
sional standing; while they do seriously compromise their 
claim to popular respect by courses which indicate on their 
part an overweening confidence that they are radically better 
or wiser than any one else. In this country, at least, men 
are free to do right in any way or under any name that may 
happen to fall to them; and it lies with no exclusive schools 
of thought or practice, but with the best judgment of all, 
to decide what in any case is within or without the bounds 
of right. The "regular" physicians, as they delight to 
style themselves, take an honorable pride in saying that they 
are hampered by none of the theoretical or practical 
"pathies;" that they are scientific and scientifically free to 
accept and use all knowledge and all methods of practice 
that promise to benefit their patients. Intelligent physi- 
cians, whom the regulars style " irregular," take precisely 
the same ground. There are reasonable differences of 
opinion as to what in any case is true or expedient. And 
neither the regular nor the irregular heightens our respect 
for his opinion or practice by refusing to confer with those 
whose opinions do not exactly coincide with his own. Still 
less do we respect those who would disfellowship each other 
for imaginary differences implied by accidental school 
names or outworn shibboleths of system or method handed 
down from days when toleration was regarded as a crime 
rather than a virtue. The scientific and practical advance- 
ment of the art of medicine is to be helped much more by 
the unrestricted conference, friendly criticism, and mutual 
respect of all the schools, than by mutual intolerance and 
partisan wrangling. 

-# < >>•- 

CORN AS FUEL. 

Not a few good people, in parts where fuel is cheap and 
food dear, have been shocked by reports from the West of 
settlers resorting to corn for fuel. To the sentimentalist it 
seems dreadful, almost sinful, that grain which might feed 
thousands or.' hungry people should be " destroyed " in that 
way; and we have beard some speak as though it would be 
almost a virtue in the Iowa farmer to freeze to death and 
save the corn for its more legitimate use as food. 

The Iowa State Register looks at the question in a more 
matter of fact and sensible way. It has tried corn as fuel, 
and finds that corn in the ea,r can be burned in stoves made 
for either soft or hard coal, and is an especially good fuel 
for cooking stoves. Moreover, the cost of growing corn in 
Iowa is so small that it is as economical to raise corn foi 



©1881 SCIENTIFIC AMERICIAN, INC 



May 21, 1881.] 



$ tunixiu %mxkm< 



321 



fuel on the prairies as it is to import coal or grow wood, cer- 
tainly oft the lines of railway. 

An acre of corn can be raised for about $6, including the 
rent of the land. Fifty bushels of corn will weigh 3,500 
pounds, or equal to a ton and three-quarters of soft coal. 
This, at 15 cents per hushel (which is as much as corn was 
worth on the farm away from railroads last winter), would 
be as cheap for fuel as soft coal at $4 per ton. Two bushels 
of corn will make a Are which will keep a family warm all 
day, even in very cold weather. 

Some recommend raising sunflowers for firewood, but they 
are not as good as corn. Nor need the talk about burning 
corn create any reluctance to removing to regions where 
they have to burn corn for fuel. It can be raised in one- 
tenth of the time and at less expense than timber can be 
raised for the same purpose, and the farmer may as easily 
and as conscientiously plant corn for fuel as sunflowers or 
trees. The Register is of the opinion, however, that, though 
the prairie farmers will occasionally have to burn corn to 
keep warm, they are not likely to choose it as fuel when 
they can get coal or wood. 

* 1 m > m ■ 

HOW TO GET RID OF FOUNDLINGS. 

The methods adopted by the almshouse officials of Phila- 
delphia for getting rid of unwelcome babies appear to be 
complete and efficient lo a degree never before approached 
in a modern public institution. The death rate is precisely 
100 per cent. As the president of the city board of Guardians 
of the Poor frankly put it, when he protested against send- 
ing any more unfortunates to the almshouse: "All of them 
die. None of them live ; and never have we raised a child 
out there." 

The assertion seemed incredible, but an examination of 
the records of the institution found it to be true. It was 
discovered that f ewif any foundlings survived the almshouse 
treatment more than four months, and none livedmore than 
six months. During the year 1880 there were brought to the 
institution 66 foundlings, of whom 30 — of course the pretti- 
est and apparently healthiest — were taken out iOr adoption. 
Of the 36 which were left all but one died within four 
months, and that one lived four months and one week. 
Nearly all died within four weeks of the time of entry. 

Charges have been preferred against the management of 
the children's department of the almshouse by the society to 
protect children from cruelty, and at this writing the matter 
is still before the grand jury. 

At the request of the president of the Board of Guardians, 
the condition of the foundling ward was investigated by the 
obstetrical staff of the almshouse, who attributed the terri- 
ble mortality to bad food, impure quarters, bad air, and in- 
sufficient attendance. As given in the Record the report 
mentions that in former years there were twelve resident 
physicians in the institution, thus obviating the necessity 
for the frequent change to which the foundlings are now 
subjected in their medical attendance. Under the present 
rules of the almshouse the number of resident physicians is 
twenty-three, and these are young physicians, fresh from 
college. As these physicians are rotated every month, the 
infants, who should have a permanent medical officer over 
them, have a new physician every four weeks. The report 
is also understood to say that the infant ward is ventilated 
from a cellar room, which is used as a drying room at high 
temperature for the pauper clothing, so that the foundlings 
are compelled to breathe a vitiated atmosphere; also that 
they are seldom if ever taken out of this room except during 
the summer time. It is also said that the medical staff con- 
nected with the almshouse has from time to time protested 
in vain against the food supplied; that patientshave actually 
suffered from scurvy brought on by the food, and that the 
milk supplied has often been not only unfit for use, but that 
no attention has been given to repented warnings that this 
was the case. 

No doubt the official baby killers will to a man testify that 
everything has been done by them to discourage the per- 
verse habit of the foundlings; and that it is only by the most 
painstaking carefulness that the little wretches have been 
kept alive so long on the average. But there will remain 
with the people at large a distressing sense of dissatisfac- 
tion with the results of the official tender mercies of the City 
of Brotherly Love. As a rule foundlings are not the best 
possible material for making men and women out of; still a 
death rate of 100 per cent in six months is a little too com- 
prehensive to be accepted with composure, even when we 
are assured that " the subject has been one of serious study 
with the doctors of the almshouse for sixteen years," during 
which time, it is admitted, they have been unable to rear a 
single foundling in the institution. Many of those who are 
taken away and adopted live, but none of those survive who 
remain in the institution. 



EXTINGUISHING PETROLEUM WITH CHLOROFORM. 

The following experiments made some time ago are again 
published, in the hope that some of our readers may be in- 
duced to study the subject further and develop useful results. 

The doctrine of the inflammability of chloroform has been 
generally accepted by chemists up to the present time. M. 
Wlirtz, in his great dictionary, states that a cotton wick 
dipped in chloroform will burn. M. Moigno has been mak- 
ing experiments which seem to point to a completely oppo- 
site doctrine. 

If chloroform — CHCI9 — be submitted to the action of heat, 
another chloride of hydrogen is formed, an equivalent of 



chlorine and an equivalent of carbon are set at liberty. This 
proceeds from the reaction indicated by the formula, CHC1 3 
= C1 2 H + CI + C. 

M. Moigno has established that pure chloroform, free 
more particularly from any trace of alcohol, does not burn. 
He has established, besides, that pure chloroform, mixed with 
inflammable liquids, destroys their inflammability. His ex- 
periment was an easy one to perform, and began by mixing 
petroleum and chloroform in the proportion of five parts of 
the former and one of the latter. This mixture will not 
burn with a wick. It is both uninflammable and incombus- 
tible, that is, until the greater portion of the chloroformhas 
been volatilized. To give the experiment greater effect, it 
may be varied in its operation as follows: Let a liter of 
petroleum be spread over a surface of 10 c.c. , set the liquid 
alight, and when it has well taken, pour 50 cubic centimeters 
of chloroform into the mass. The petroleum is at once ex- 
tinguished. If, now, an attempt be made to rekindle the 
petroleum by any inflamed body the latter goes out on touch- 
ing the mixture. 

The discoverer of this curious property of chloroform, ex- 
tending the scale of his experiments, next poured 4 liters of 
petroleum upon this same surface — 10 c.c. This liquid mass, 
having a depth four times that of the amount first, experi- 
mented on, was well lit, and was then successfully extin- 
guished by the same quantity of chloride of hydrogen as 
before — 50 cubic centimeters. 

M. Moigno then proceeded: 1. To raise the vapors of ex- 
plosive gases. The greater number of these mixtures lost 
their inflammability. 2. To expose a wick saturated with 
chloroform to a strong flame of alcohol. The flame became 
smoky, and an intensely opaque vapor of hydrochloric acid 
— HC1 — was formed. 3. To pass the vapor of boiling chlo- 
roform into a good flame of alcohol. The flame is extin- 
guished. 

Practically what can one make of these experiments? 
Less, perhaps can be made of them in the way of process 
than in that of principle. They point to the possibility 
of the extinction of the obstinate and dangerous flame of 
burning petroleum. 

The principal difficulty in this application of chloroform 
will consist in its high price, chloroform costing from ten to 
fifteen francs the kilogramme. This difficulty will, doubt- 
less, prevail against the adoption of the new priaciple for the 
extinction of petroleum fires in large towns, where less costly 
means are at hand, but it will not hinder its adoption in a 
case considered till now almost beyond the reach of help — 
fire on board ship. In this direction M. Moigno thinks there 
is fair room for experiment and reasonable ground to hope 
for satisfactory results. If the indications given by labora- 
tory experiments lead to good practical results an important 
problem will have been solved. It is not impossible to con- 
ceive that a ship could be furnished with a supply of chloro- 
form, so stored as to admit of projection to any point where 
fire broke out. However considerable its first cost, this, as 
the chloroform keeps good from voyage to voyage, would be 
small for each one; and in presence of the terrible disasters 
it is capable of preventing, the question of cost disappears 
altogether. 

— , « in» _ 

FLEA FOR A GOVERNMENT PERPETUAL MOTION. 

We publish in another column an extract from the re- 
markable report of Chief Engineer Isherwood to the Secre- 
tary of the Navy, in which he strongly urges, in fact almost 
implores that functionary to order the construction, at gov- 
ernment expense of an experimental motor on Gamgee's 
plan. It will be seen that the hallucination of perpetual 
motion has taken complete possession of the Chief Engi- 
neer's brilliant intellect, and made him for the time being 
the laughing stock of the engineering world. This is much 
to be regretted, for Mr. Isherwood is an individual of su- 
perior attainments, and high capabilities. That such a 
man should embrace so palpable a delusion, and run off 
into such a labyrinth of absurdities as the report shows, is 
very strange. 

The very best thing that the Secretary of the Navy can do 
is to clear out from the Washington navy yard at once, the 
whole crowd of Gamgee followers, and allow no more of 
the public money to be wasted on such stupid and irrational 
schemes. 

It is unfair to Keely to allow this thing to go on. His 
perpetual motion is kept going by supplies drawn from will- 
ing victims — the private contributions of New York specu- 
lators. But it appears that Gamgee, Isherwood & Co., have 
an eye to the resources of the national treasury, to drive 
their wheels. In both cases it is money that makes the 
motor go. 



« in * 



The Partial Eclipse of tlie Sun. 

The sun will be partially eclipsed May 27. The greatest 
obscuration occurs in latitude 69° 4' north and longitude 
90° 24/ east of Washington, or in northern Siberia, where 
0737 of the sun's diameter will be obscured 8 - 84 digits. 

The shadow (Penumbra) first touches the earth in latitude 
39° 9' north and longitude 178° 40' west from Washington, 
in central China, and leaves the earth in latitude 46° 20' 
north and 17° 18' west from Washington, or in central Min- 
nesota — Morrison county. In the United States the southern 
limit of the eclipse begins on the Pacific coast, a few miles 
south of Astoria in Oregon, passing through Portland, Salt 
Lake City, and just south of Pueblo, Col., taking in Lead- 
ville, Denver, Colorado Springs, etc, where the eclipse will 



be very slight, and occur very late in the afternoon; at Den- 
ver at 6:13 P.M. ; at Jefferson City, Mo., the middle of the 
eclipse occurs at sunset, the sun setting partially eclipsed. 
The sun will set more or less eclipsed throughout Missouri, 
Illinois, Iowa, Wisconsin, Michigan, Indiana, and Ohio. 
From Cairo, 111., the boundary line of the eclipse, where it 
begins at sunset, follows the general direction of the Ohio 
river to Zanesville, thence to Buffalo, N. Y. Thus none 
of the Southern Atlantic or New England States are 
favored, and the North Central States will only see the sun 
set with a very small eclipse upon it. 
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The Gamgee Zeromotor. 

Some of our American contemporaries are speaking with 
considerable hopefulness of a new motor which has been 
designed by Professor Gamgee, and which has recently been 
reported upon favorably by Chief Engineer B. F. Isher- 
wood. This " zeromotor," as it is called, is, it appears 
from Mr. Isherwood's report, an apparatus by means of 
which the heat in water or other objects at a natural tem- 
perature may be utilized to vaporize ammonia under very 
considerable pressure, the gas so obtained being used to 
move a piston in a cylinder, and being employed with the 
greatest practicable measure of expansion. The ammonia 
gas becomes " by that very expansive use greatly refrigerated 
and diminished in bulk, and partially liquefied at the end of 
the stroke of the piston, when it is exhausted and then re- 
turned by a method invented by Professor Gamgee to the 
ammonia boiler whence it came. The cycle is thus a closed 
one; no material is lost, and no heat is rejected in matter 
leaving the engine." It is not quite clear how the gas can 
be " diminished in bulk" by "very expansive use," but we 
may pass this point by for the present. Mr. Isherwood 
goes on to speak of the engine utilizing the heat in natural 
objects, and therefore costing nothing in money for fuel, 
while he enlarges on the great value for naval purposes of 
such a motor, particularly to the United States, which does 
not possess coaling stations in different parts of the world, 
and finally he recommends his department to spend money 
in assisting Professor Gamgee to prosecute his experiments. 

We must own to considerable surprise at finding an engi- 
neer of Mr. Isherwood's experience give his support to such 
a scheme. We need scarcely say that it is utterly chimeri- 
cal to attempt to obtain continuous motive power in the man- 
ner in which Professor Gamgee proposes, as it would be to 
attempt to continuously propel a vessel by utilizing the 
power derived from a turbine driven by water entering 
through a hole in the vessel below the external water line. 
For instance, if we suppose such an engine as Professor 
Gamgee proposes to be constructed, and to be in the first 
place cooled to a temperature below that of surrounding ob- 
jects, so that there may be a flow of heat into it, then unless 
the whole of the heat so flowing into the machine be con- 
verted into external mechanical work, the temperature 
of the apparatus will rise more or less gradually until it 
attains the temperature of objects around it, when the inflow 
of heat from these objects will cease, and as a matter of 
course the development of work also. We have said external 
work because any work expended in overcoming the inter- 
nal frictional resistances of the machine will, as a matter of 
course, only aid the rise in temperature. As a matter of 
fact, Professor Gamgee's proposed zeromotor is simply a 
perpetual motion in disguise, and the sooner this fact is 
recognized the better for those who are concerning them- 
selves with it. — Engineering. 

■♦-<-> > » 

The Art Interchange instructs its readers how to color a 
pine floor which is to be partially covered with rugs, a 
fashion which prevails to a great extent just now. Obtain 
at any house-painter's store turpentine and linseed oil (not 
boiled). Ask the clerk to put a little Japanese drier in the 
turpentine. Buy either burnt sienna or Vandyke brown, or 
both, according to the color of the rugs and the tint on the 
walls. These colors come put up in tin cans, smaller but 
otherwise similar to tomato or fruit cans. After the floor 
has been washed thoroughly clean, and dry, begin by mixing 
in another receptacle the oil, turpentine, and paint. The 
mixture should be so thin that it will run with liquid readi- 
ness. Lay it on with a brush, stroking the brush the way of 
the grain of the wood. Protect your hands with old gloves, 
and go over the floor with a rag. In fact, you will need two 
rags, one pretty well charged with paint, to rub in every 
crevice, and another rag to rub off any superfluous paint. 
Do not stop in a straight line across the grain of the wood, 
but carry the brush irregularly down, taking a hint from 
nature's lines in the wood. By mixing theburnt sienna and 
Vandyke brown a rich color will be produced without using 
the paint thick. The mixture should be so thin that the 
grain of the wood will show through. If too much tur- 
pentine is used the paint will rub off. If too little, your 
room will need more days to dry. Use twice as much oil as 
turpentine. Do not economize the oil, and be as prodigal 
in rubbing as your strength will permit. 

«in» 

At a Berlin feather-dyeing establishment an ostrich feather 
dyed in shades with methyl-violet was laid upon a paper 
upon which some ammonia had been poured but had dried 
up again. After a time the feather became partially green, 
the green passing gradually into violet, and producing an 
extraordinary effect. This reaction is being utilized in 
feather-dyeing, and will probably be applied in the manu- 
facture of artificial flowers. 
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PROGRESS OF THE GREAT SUSPENSION BRIDGE BETWEEN 
NEW YORK AND BROOKLYN. 

[Continued from first page.] 
strain of the over-floor stays. The longitudinal trusses are 
six in number, dividing the bridge floor into five sections. 
The two outside sections, 18 feet 6 inches in width, are for 
vehicles. A tramway will also be laid down in each, incase 
it may ever be desirable to run street cars across the bridge. 
Inside the carriageways will be two railways for cars to be 
propelled by an endless iron rope, operated by a stationary 
engine. Between the railways, and elevated 
12 feet above them, will be a footwalk, 15 
feet wide. This promenade will be the first 
part of the structure completed, since it will 
be needed for the workmen upon other parts 
of the superstructure. On both sides of the 
river the masonry of the approaches to the 
bridge is substantially finished. 

An idea of the magnitude of the work 
already accomplished may be had from the 
following figures, which are furnished by Mr. 
E. E. Parrington, master mechanic of the 
bridge : 

Length of the main span 1,595}^ feet. 

" " land spans, 930 ft. ea., total 1,860 " 

" " New York approach 1,562^£ " 

" " Brooklyn approach 971 " 

Height of main span above water 13534 " 

Depth of N. Y. foundation below high 

water 78}4 " 

Depth of Brooklyn foundation below high 

water 44^ " 

Size of N. Y. caisson (for foundation)... 172x102 " 

" "Brooklyn" 168x102 " 

Cubic yards of masonry, N. Y. tower 46,945 

*' " " " Brooklyn tower, 38,214 

Size of towers at high water mark 140x59 feet. 

" " " "top 136x53 " 

Total height of tower above high water. . 27 1^3 " 

Height of roadway at towers 119 " 

" " arches above roadway 117 ** 

" " towers " '* ■ 159 " 

Width of openings through towers 335£ " 

Size of anchorages at base 129x119 " 

" " " " top 117x104 

Height in front 85 feet. 

" "rear 80 " 

Width of flooring 85 

Grade of roadway 3% ft. in 100 " 

Number of cables 4 

Diameter of cables 15^ in. 

Length of each cable 3,578)4 feet. 

Wrapping wire on each cable 243 miles 943 " 

Number of wires in each cable 5,434 

Total length of wire in each cable 3,515 miles. 

Number of suspenders — 

Each cable, main span, 208; in all 832 

" " each land span, 86; mall 688 

Total 1,520 

Number of post bands— each land span, each cable, 35; in 

all 280 

Number of double floor beams supported by cables 450 

Strength of each suspender 1 40,000 lb. 

Sustaining power of each cable 12,000 tons. 

Greatest weight on a single suspender 20,0001b. 

■' " " cable 3,000tons. 



hauled out and placed on iron buggies, run to weighing 
rolls, handled six times, until finished to a bloom, then 
returned to the buggy, carried to a repeating furnace, brought 
to a welding heat, then returned to the rolls on a buggy, 
passed through the rolls nine times, then run to saws where 
both ends are put off at once, then laid on the cooling bed ; 
when cold, placed under the straightener, which takes out 
all minor crooks. The burr on the ends is then filed off, 
when the rail is inspected, then taken to the punching 
machine and fitted for splice bars, thence to the slotting 
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THE FLOOR BEAMS FROM BELOW. 

machine, where it is slotted for the spikes; then the rail 
goes on the benches in the yards and from thence to the 
cars. 



NOVEL OIL SEPARATOR. 

We give an engraving of a machine for separating oil 
from metal chips, such as turnings, drillings, chips from 
bolt, and screw machines, and from small arti- 
cles such as screws, bolts, and nuts, which in 
their manufacture are necessarily coated with 
oil, much of which is commonly lost. Byth e 
use of this machine the oil carried by the chips, 
crews, etc., is very quickly separated from the 
metal by centrifugal action, leaving only a 
slight film, which is beneficial rather than other- 
wise. 

The article from which the oil is to be sepa- 
rated is placed in a removable conical pan in the 
revolving drum, and confined by a metal cover 
fastened securely over the top of the drum by 
the lock nut shown in Pig. 2. The machine 
shown in the illustration is about thirty inches 
high and requires a floor space about twenty 
inches square. It revolves at a speed of 2,000 
revolutions a minute, and is noiseless and free 
from jar. The machine is well made, carefully 
finished, and is accompanied by a shaft and 
hangers. It is in use in several of our largest 
and best machine shops, giving complete satisfac- 
tion. 

Further information in regard to this useful 
invention may be obtained by addressing Mr. C. 
F. Roper, P. O. Box 1211, Boston, Mass., or 
Hartford, Conn. 



MISCELLANEOUS INVENTIONS. 

Mr. Charles T. Sauds, Jr., of Nassau, New Providence, 
West Indies, has patented a cheap, simple, and convenient 
device for enabling persons to escape with safety from burn- 
ing buildings. It consists, in combination with a fire escape, 
of novel devices for arresting or regulating the descent of 
the basket or cage of the fire escape. 

An improved holder for nuts and dies has been patented 
by Mr. Edward Squires, of Beaverton, Oregon. The inven- 
tion consists of a frame or box for holding dies or nuts, 
and is provided with a sliding perforated bottom and an 
adjusting screw, and is held between the forked end of a 
rod or hand brace. 

An improved means for preventing escape of sewer gas 
from waste pipes has been patented by Mr. Willis Knowlton, 
of New York city. Heretofore cocks have been applied to 
waste pipes for closing such pipes when not in use, but no 
provision has been made for preventing overflow, or else the 



Making Old Rails Into New. 

But few people are aware, says the Indiana po- 
lix Journal, of the immense amount of handling 
that it requires to convert an old iron rail into 
a new one. Prom the time it arrives in the yard 
at the Indianapolis rolling mill until it is shipped 
out, a rail is handled thirty-one times. The 
process is as follows: It is first unloaded from 
the car, then picked up and run on a set of rolls 
to the shears, then cut up, when cut piled into 
fagots, then loaded on to a barrow and charged 
into furnace, heated to a welding heat, then 




ROPER'S OIL SEPARATOR. 



arrangements have been complicated and liable to get out of 
order. The object of this invention is to provide the waste 
pipe with a valv.e whereby it can be closed, and to combine 
with this device valves in the water pipes and means for ope- 
rating them, whereby the waste pipe shall be automatically 
closed, and the overflow pipe of the basin opened simultane- 
ously with the water pipe. 

Mr. James Corr, of Jamaica, N. Y., has patented an 
improved cigar holder, constructed to inclose the cigar 
entirely while it is being smoked, thus avoiding danger of 
Are and preventing the ashes from being an 
annoyance. 

An improved metallic sole for boots and 
shoes has been patented by Mr. William T. 
Burrows, of East Dubuque, 111. The object 
of this invention is to increase the durability 
of the boot or shoe sole, and it consists of a 
plate of metal of the shape of the sole, and 
designed to be secured thereon, made with 
parallel cuts or slits, that alternately begin at 
the opposite edges and extend nearly across 
the plate, thereby forming, in effect, a series 
of parallel eud-connected crossbars. 

A device whereby the driving reins will be 
securely held and can be easily and quickly 
inserted and detached, has been patented by 
Mr. Jonathan S. Pitcher, of San Diego, Cal. 
It consists in posts having one or more cams 
hinged to them, the cams being held forward 
by springs pressing against pins attached to 
the cams and prevented from being forced 
too far forward by stops attached to the 
clamp. The device is intended for attach- 
ment to the dashboard of the vehicle. 

A cheap and strong ear for earthen pots and 
pans, attached so that it does not interfere 
with the cover, and so that the strain upon it 
will not break it loose from its fastening, has 
been patented by Mr. Milton T. Geren, of 
New Brighton, Pa. 
An improved horse power for gins, etc., 
has been patented by Mr. Willis H. Harvey, of Sotnerville, 
Tenn. The invention relates to an apparatus for transmit- 
ting motion from a prime motive power to the machinery 
intended to be driven by it, the object being to reduce the 
cost of construction, to adapt it to any present gin house 
without interfering with or moving the gin stand or lint 
room, and to economize in space and in power. 

An improved governor for vulcanizing apparatus has been 
patented by Mr. William E. Gwyer, of New York city. This 
governor is for regulating the flow of gas to the steam gene- 
rators of vulcanizing apparatus, by which the temperature 
in the vulcanizing chamber is maintained at a uniform point, 
the object being to utilize an ordinary pressure diaphragm 
for that purpose, and also to allow escape from the steam 
space or steam generator of expanded air, which, when 
allowed to remain, interferes with the indication pressure. 
An improved truss, which is simple, durable, convenient, 
and effective, has been patented by Mr. Henry E. Garst, of 
Cincinnati, Ohio. The truss is provided with two pads 
adjustably attached to a spring bar, which is pivoted to 
one end of the truss spring by a pin passing through a slot 
in the end of the truss spring, and the other end of the 
spring is attached in a like manner to the truss 
cushion, to which the belt is fastened. 

An improved shovel handle has been patented 
by Mr. Wm. H. Johnson, of Industry, Maine. 
This invention relates to that class of wooden 
handles for shovels, and similar implements, 
which are bifurcated and the parts curved in 
opposite directions to receive the round or hand 
gripe between them at their ends. In the im- 
proved handle the round or hand gripe is firmly 
. secured between the curved arms in such a man- 
ner that it cannot revolve. 

An improvement in pool tables has been pa- 
tented by Mr. John Jefferson, of Columbus, O. 
This invention relates to that class of billiard or 
pool tables which are provided with pockets; it 
is a device for conducting the balls from the 
pockets to a large pouch or pocket at the foot of 
the table. It can be attached to old tables, using 
the same pockets without changing the external 
appearance. 

A simple, convenient, and efficient device for 
cleaning knives and forks has been patented by 
Mr. Benjamin J. Howe, of Sing Sing, N. Y. 
The invention consists of a scouring table 
mounted on a box which is open at both ends of 
the table, and of a sliding rubbing block guided 
by or in grooves for applying the polishing pow- 
der to the knives or forks. 

Mr. Charles W. Stiff, of Foxborough, Mass., 
has patented an improved lamp extinguisher, by 
means of which a lamp can be extinguished im- 
mediately at any desired time, and which also 
operates automatically if the lamp is accidentally 
upset. The invention consists in a lamp burner 
having two extinguishing caps pivoted to the 
wick tube, or some other suitable part of the 
burner, in such a manner that they can close 
over the top of the wick tube and thus extin- 
guish the flame. 
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Mr. Richard Kersey, of Lexington, Ky., has patented a 
simple and compact middlings purifier that will thoroughly 
separate the flour and bran from the middlings without 
creating dust in the mill, and that will enable the operator 
to grade the middlings at will. 

An improved heating apparatus for sanitary purposes has 
been patented by Mr. William R. Macdoiiald, of Allegheny 
City, Pa. The object of this invention is to supply at small 
cost an effective apparatus of simple construction for the 
sanitary uses of heating, ventilation, and disinfection of 
buildings — public and private — sewers, drains, and vaults, 
isolated, sick, or other apartments, water closets, and mines, 
to be used either solely as a heater or as a heater, disiut'ector, 
and ventilator, or for outdoor use as a disinfecting ventilat- 
or alone. 

A machine which will receive labels or other sheets or 
prints as they are delivered from a varnishing or enameling 
machine, and keep them in slow motion through the air for 
a sufficient length of time to dry the varnished surfaces, 
without smearing them or making contact between the var- 
nished sheets till they are dry, has been patented by Mr. 
Joseph E. Hinds, of Brooklyn, N. Y. 

An improved machine for grinding glassware, such as 
tumblers, goblets, and similar articles, has been patented by 
Mr. Emmanuel Hutter, of Rive de Gier, France. It is sim- 
ple in construction and operation, and can conveniently be 
adjusted and regulated to suit the various forms and sizes 
of the articles and the grinding stones. 



The Electricity of Atoms. 

The most novel conclusion of Professor Helmholtz, in his 
recent Faraday lecture, is to the effect that the atom of every 
chemical element is always united with a definite unvarying 
quantity of electricity. This quantity stands in close con- 
nection with the combining power of the atom which modern 
chemistry has termed quantivalence. For if the amount of 
electricity belonging to the monad atom be taken as the unit, 
then that of the dyad is two, that of the triad three, and 
soon. " If ," says Professor Helmholtz, " we conclude from 
the facts that every unit of affinity of every atom is charged 
always with one equivalent either of positive or of negative 
electricity, they can form compounds, being electrically 
neutral, only if every unit charged positively unite under the 
influence of a mighty electric attraction with another unit 
charged negatively. You will see that this ought to produce 
compounds in which every unit of affinity of every atom is 
connected with one — and only with one — other unit of 
another atom. This is. indeed, the modern chemical theory 
of quantivalence, comprising all the saturated compounds." 

■ — — < » > «i 

A Bare Japanese Medal. 

At the late meeting of the Philadelphia Numismatic and 
Antiquarian Society, a member exhibited a very rare and 
valuable Japanese gold medal, termed " Shinroku 
Oban," 400 years old, which excited interest not 
only from the credentials accompanying it, but also 
from the manner in which it comes to this country. 
A few years ago the Japanese Ambassador at Wash 
ington asked the advice of Col. Thomas A. Scott in 
relation to the selection of an American engineer to 
superintend the construction of certain important 
works contemplated by the Japanese Government. 
Col. Scott suggested Mr. Joseph W. Crawford, of 
Pennsylvania, then engaged upon the Texas Pacific 
Railroad. Mr. Crawford sailed for Japan, and com- 
menced the construction of an artillery road around 
the island of Yesso, the northernmost of the Japan- 
ese possessions, bordering on Russia. This road, 
although primarily constructed for the transporta- 
tion of troops and cannon, was graded so that rails 
may be laid at any time. 

Owing to the precipitous rocky cliffs, the climate, 
and other causes, this undertaking was regarded as 
exceedingly difficult to accomplish. The manner, 
cost, and celerity with which this road was com- 
pleted proved so acceptable to the Japanese Govern- 
ment that Mr. Crawford was sent to this country to 
purchase supplies, equipment, and assistants to 
construct the Polonai Railroad. The road was com- 
pleted and opened with formal ceremonies last 
November, on which occasion Mr. Crawford was 
decorated with the Order of the Rising Sun, and as 
a particular mark of favor this " Shinroku Oban " 
was presented to him by the government, through 
Gen. Koroda, Colonial Secretary and member of 
the Privy Council of the Mikado. The medal is 
supposed to be one used at the time of Hiyashiyama 
(a Tycoon who reigned over the empire about 400 
years ago), as a reward to any person of an extraor- 
dinary merit. 



all shaken out, leaving the ball within the shell. Ball valves, 

swivel joints, and many other articles are cast in the same 

manner. 
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NOVEL CAB COOLER. 

We give an engraving of a device lately patented by Mr. 
Isaac H. Fridenberg, of Philadelphia, Pa., for coolitig pas- 
senger cars and for improving ventilation. The apparatus 




COOLER FOR HORSE CARS. 

is very simple indeed, consisting of a shaft running length- 
wise through the car, and carrying a number of wings like 
screw propeller blades, which, as they revolve, set the entire 
body of air in the upper part of the car in motion, and pro- 
duce currents in the lower portion of the car which have a 
cooling effect similar to that produced by so many fans. 

When the device is applied to steam cars motion is im- 
parted to the propeller shaft by a wheel mounted on the roof 
of the car and driven by contact with the air as the car 
moves along. A belt or a shaft and- miter gears may be 
employed to transmit the motion. When the device is 
applied to horse cars the power to drive the propeller shaft 
is taken by a belt from one of the axles. 

The discomforts of summer travel will be greatly relieved 
wherever this invention is applied. It has a large field in 



Sleigh Bells-How made. 

It has, no doubt, been a mystery to many how (he 
iron ball inside of sleigh bells got there, and it is said 
to have taken considerable thought on the part of the 
discoverer before the idea struck him. In making sleigh bells 
the iron ball is put inside a sand core, just the shape of the 
inside of the bell. Then a mo'jld is made just the shape of 
the outside of the bell. This sand core, with the jinglet inside, 
is placed in the mould of the outside, and the melted metal 
is poured in, which fills up the space between the core and 
mould. The hot metal burns the core so that it can be 




FRIDENBERG'S CAR COOLER. 

sleeping cars, where a comfortable and wholesome atmo- 
sphere is usually wanting, and in ordinary passenger cars 
and street cars it will insure a degree of comfort which 
should warrant its general application. 

Further information in regard to this useful invention may 
be obtained by addressing Mr. I. H. Fridenberg, S. W. cor- 
ner 7th and Poplar streets, Philadelphia, Pa. 



Industrial Secrets. 

A century ago what a man discovered in the arts he con- 
cealed. Workmen were put upon an oath never to reveal 
the process used by their employers. Doors were kept 
closed, artisans going out were searched, visitors were rigor- 
ously excluded from admission, and false operations blinded 
the workmen themselves. The mysteries of every craft were 
hedged in by thick-set fences of empirical pretensions and 
judicial affirmation. The royal manufactories of porcelain, 
for example, were carried on in Europe with a spirit of 
jealous exclusiveness. His Majesty of Saxony was espe- 
cially circumspect. Not content with the oath of secrecy 
imposed upon his workpeople, he would not abate his kingly 
suspicion in favor of a brother monarch. Neither king nor 
king's delegate might enter the tabooed walls of Meissen. 
What is erroneously called the Dresden porcelain — that ex- 
quisite pottery of which the world has never seen its like — 
was produced for two hundred years by a process so secret 
that neither the bribery of princes nor the garrulity of the 
operatives revealed it. Other discoveries have been less suc- 
cessfully guarded, fortunately for the world. The manufac- 
ture of tinware in England originated in a stolen secret. 
Few readers need be informed that tinware is simply thin 
iron plated with tin by being dipped into the molten metal. 
In theory it is an easy matter to clean the surface of iron, dip 
it into a bath of boiling tin, remove it enveloped with a sil- 
very metal to a place of cooling. In practice, however, the 
process is one of the most difficult in the arts. It was dis- 
covered in Holland, and guarded from publicity with the 
utmost vigilance for more than half a century. England 
tried in vain to discover the secret, until James Sherman, a 
Cornish miner, insinuated himself master of the secret, and 
brought it home. The secret of manufacturing cast steel 
was also stealthily obtained, and is now within the reach of 

all artisans. 

« i ii » • 

Facts about Sahara. 

Recently Dr. Lenz, who has just returned from an expe- 
dition across the Sahara desert to Timbuctoo, gave a lecture 
before the Paris Geographical Society. Dr. Lenz decisively 
condemns as impracticable the project of flooding the 
Sahara. The fresh water fossils, which are met with in 
many parts, show that the Sahara is not the bottom of a 
dried-up sea. The temperature is not nearly so hot as might 
be expected ; wild beasts are rare, and the most formidable 
enemies to be met with are theTouraeg tribes, who, accord- 
ing to report, have recently massacred the French Trans- 
Saharan Expedition. On the whole, the impression is con- 
veyed that the Sahara is not half as black as it has been 
painted, and that it is entitled to an apology from the entire 

civilized world. 

* 1 « 1 1 

Wild Rice. 

At a recent meeting of the Academy of Sciences, San 
Francisco, Capt. R. W. Simpson made an interesting state- 
ment detailing his efforts to acclimatize the Zizania 
aquatica, or wild rice, which grows so plentiful in 
some ponds, lakes, and rivers of Canada, extending 
north to Mackenzie River, nearly to within the Arc- 
tic circle. It grows annually from seed, and in- 
duces the presence of enormous flocks of wild fowl 
in the autumn, who visit these rice lakes and exten- 
sive beds for food. At Lake Erie it grows in water 
six to eight feet deep, and millions of reed birds, 
as well as bucks and other water fowl, resort there, 
and afford very fine shooting. Sportsmen's clubs 
East are taking means to extend its growth, as it 
attracts game of all kinds. In Rice Lake, where 
it grows prolifically, it has been cut before seed 
time by manufacturers, who find its fiber, taken 
from the under surface of the water to a depth of 
six or seven feet, to be very valuable. It affords 
the strongest kind of fiber known for making bank 
note parchment paper. The Canadian Government 
are now trying to cultivate and stimulate its growth 
all over the inland waters of the Dominion. Two 
friends of Capt. Simpson have each sown thirty 
bushels of this rice seed, in Wales' Pond, Maine, 
and he desires to call attention to it, as an element, 
likely to prove very useful in improving the shoot- 
ing in our State, and as such capable of contribut- 
ing largely to increase our food supply. Different 
varieties of it are known, but tbey all belong to one 
single species, varying according to climate and 
location. Capt Simpson had tried to make it grow 
in Oregon and California, but had failed. He now 
learned that the seed needed first to be soaked in 
lukewarm water. 

EARTH FUNGUS AS POOD. 

Dr. Harkness exhibited colored drawings of a new 
species of earth fungus, first discovered in Golden 
Gate Park by Mrs. Dr. Mary Curran, which, if to be 
had in quantity, would prove a valuable article of 
food. He called it the Octaviana. Its spores are dis- 
tributed underground, in the same manner as those 
of the famous luxury called truffles. He said he had 
hunted annually for fifteen years under the small oak 
grovesof California, hoping to discovertruffles, which in Paris 
are eagerly sought after as a great delicacy, and sell readily 
there at $4 a pound. French scientists with whom he has 
conversed assure him that our State has conditions which 
convince them that they will undoubtedly be found here, 
when a large number of observers are trained to hunt for 
them systematically. In Europe they are often rooted up 
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by hogs, who are very fond of them, and have a remark- 
able faculty of finding them. They grow just under the 
surface, within four or five feet of oak trees, in fields, and 
are highly esteemed by epicures the world over. Mr. Clay- 
ton, now in Sonoma, once found some red truffles, not the 
genuine variety, but a very good article of food, and a fair 
substitute, among the foothills around Santa Clara, and off 
a little from San Jose. He had himself dug up some inter- 
resting earth puff-balls at Roseburg, and found them edible 
and quite good for a fungus. Feeling confident that truffles 
exist on our coast, he recommended farmers engaged in 
grubbing around oaks to hunt for them especially, and try 
and recognize them, for thus they could add a new industry 
to our State, and increase the value of tbeir farms. Capt. 
Simpson recommended hunting among the heavy oak forests 
of Oregon and Willamette valley. 



THE GAMGEE PERPETUAL MOTION. * 
Chief Engineer Isherwood goes on to say in his report to 
the Secretary of the Navy, which is dated New York, March 
19, 1881: 

From observations made by Professor Gamgee in the ex- 
perimental working of this machine, he deduced the possi- 
bility of what he terms a zeromotor, in which, by means of 
properly adapted apparatus invented by himself, the heat 
in water or other objects at ordinary atmospheric tempera- 
tures may be utilized to vaporize liquid ammonia under very 
considerable pressures, but within the control of known 
means of retention. The high pressure gas thus obtained 
being used with the greatest practicable measure of expan- 
sion on a working piston generates power, becoming by that 
very expansive use greatly refrigerated and diminished in 
bulk, and partially liquefied at the end of the stroke of the 
piston, when it is exhausted and then returned by a method 
invented by Professor Gamgee to the ammonia boiler 
whence it came. The cycle i3 thus a closed one; no mate- 
rial is lost, and do heat is rejected in matter leaving the 
engine. The work done by the engine is due to the differ- 
ence in bulk of the material when it enters and when it 
leaves the boiler, that difference being caused by the heat 
derived from water or other natural objects in the ammonia 
boiler and from the refrigeration resulting from the trans- 
mutation of a portion of this heat by the engine into the 
mechanical work performed by the latter. That this dif- 
ference of bulk exists is indisputable, and if the proper 
mechanism can be contrived to utilize it, the idea of the 
zeromotor becomes realized. It will be observed that this 
power has not been obtained from artificial heat produced 
by the combustion of fuels, but from the heat of 
natural objects at ordinary atmospheric temperatures, 
and therefore costing nothing in money. This is made 
possible by the fact that liquid ammonia gasifies under con- 
siderable pressure at ordinary atmospheric temperatures, the 
sole difficulty in constructing the zeromotor being to find 
the means of economically condensing the gas after it has 
been used on a piston. Were it not for the refrigeration due 
to the expansive working of the gas, the condensation would 
have to be obtained by the application, externally to the 
condenser, of artificially produced cold, and the zeromotor 
could not be made a commercial success. It is only by ob- 
taining the lower limit of temperature from the action of 
the engine itself, while the higher limit is 'furnished without 
money cost by natural objects at atmospheric temperatures, 
that commercial success becomes possible. 

A MOTOR TO SUPERSEDE THE STEAM ENGINE. 

The purpose of the Department in ordering an examina- 
tion of Professor Gamgee's ice making machine was not to 
obtain an opinion on its ice making merits, but one as to 
whether his observations on the behavior of ammonia in the 
process were sufficiently accurate to warrant his inference 
of the practicability of constructing a successful zeromotor 
for industrial uses — a motor, in short, destined to supersede 
the steam engine. Accordingly the undersigned closely in- 
vestigated the working of the apparatus. The facts of 
liquid ammonia gasifying at ordinary atmospheric temper- 
ature under very high pressures, and of that gas undergoing 
very great refrigeration when used expansively in doing 
work, are not called in question by any one. Both are well 
known phenomena. The special fact to be observed was 
whether any part of the ammonia which entered the cylin- 
der as a gas left it as a liquid, and so far as the form of the 
apparatus allowed any observation to be made, such ap- 
peared to be the case. The possibility of the invention of a 
new motor of incalculable utility would seem to be estab- 
lished, and in view of the immense importance of the sub- 
ject to the Navy and to mankind at large, I strongly recom- 
mend it to the serious attention of the Department, suggest- 
ing further that whatever facilities the Department can, in 
its opinion, consistently extend, be allowed to Professor 
Gamgee for the continuance of his important experimental 
inquiries in the Washington Navy Yard. He is most 
anxious to bring his invention, with the least possible delay, 
to a crucial test by the completion of the necessary mechan 
ism, and its submission to any board of experts which may 
be ordered to experimentally ascertain its merits. For this 
purpose he proposes to use such parts of his present ice 
making machine as can be recombined in his zeromotor, 
adding the other necessary parts, and thus producing, with 
but little loss of time, an embodiment of his idea that will 



* From theReport of Chief Engineer Isherwood, TJ. S. A., on the Gamgee 
Zeromotor. 



by simple trial show whether an unquestionably correct 
theory has been successfully reduced to practice. 

Professor Gamgee has perfected the calculations and 
drawings for the mechanism required to give practical effect 
to his invention, and there remains only to execute the 
mechanical work. He proposes to use the steam cylinder 
of his ice-making machine as the ammonia cylinder of the 
new motor, the present ammonia condenser, and the present 
ammonia boiler as a low pressure boiler, adding another am- 
monia boiler as a high pressure boiler. These, together 
with the ejector between the condenser and the low pres- 
sure boiler, a small pump for pumping liquid ammonia from 
the low pressure to the high pressure boiler, etc., will con- 
stitute the zeromotor— a machine, as will be apparent from 
this brief description, of the simplest, cheapest, and most 
manageable kind. 

In the high pressure boiler the liquid ammonia will be 
gasified by the heat in water of atmospheric temperature to 
the pressure normal to that temperature. In the low pres- 
sure boiler ammonia is kept at a considerably less tension 
than in the high pressure boiler, and with this lower pres- 
sure ammonia gas the engine is operated, the gas being 
used as expansively as practicable and made to do work 
during its expansion, thereby becoming refrigerated, 
greatly reduced in bulk, and partly liquefied. Immedi- 
ately on being exhausted the cooled and shrunken gas, and 
whatever liquid of condensation may be mingled with it, 
are discharged by the ejector from the condenser into the 
low pressure boiler, the ejector being worked by the higher 
pressure in the high pressure boiler. As a result the low 
pressure boiler is continually receiving ammonia and heat 
from the high pressure boiler. This excess of ammonia 
in the liquid form is pumped by an ordinary pump from the 
low pressure back to the high pressure boiler, while the ex- 
cess of heat is continuously being converted into the me- 
chanical work done by the engine. There is also the ex- 
tinction of such part of the heat in the high pressure am- 
nion ia gas working the ejector as is due to the work done 
by it in forcing the contents of the condenser into the low 
pressure boiler. Of course the cylinder, heat condenser, 
the low pressure boiler, and their connections are protected 
from receiving heat from the atmosphere and surrounding 
objects by anon-conducting substance. 

NO FURTHER USE FOR COAL. 

The plan proposed is far from chimerical. It is based on 
well demonstrated thermodynamical principles. The whole 
is definite and precise, both in theory and mechanical detail, 
nor can it be shown, a priori, that there is not a fair pros- 
pect for success. There can be no doubt that the product 
,of the pressure and volume of the contents of the con- 
denser which are to be forced into the low pressure boiler, 
is less than the product of the pressure and vomme of the 
ammonia gas which leaves that boiler to operate the engine, 
and that this difference which has not been produced by the 
external application of artificial cold, but by the work- 
ing of the machine itself, is available for the produc- 
tion of power for industrial purposes. All that remains is 
to give the system a practical test in order to ascertain 
whether the mechanism proposed will act efficiently enough 
to realize the expected result. Should this prove to be 
the case, the steam engine will, within the near future, be 
certainly superseded by the zeromotor, for the great item 
of coal, whose cost is the principal expense of operating 
the former, will be wholly eliminated with the latter. 
If it can once be practically shown that a very much 
cheaper, lighter, and a far less bulky mechanism than the 
steamengine, including for the latter its boilers and, in 
case of steam vessels, the coal bunker and its contents, can be 
employed for the production of power to any amount with- 
out the use of fuel, nothing can prevent its introduction into 
general use for all industrial purposes, with the vast result 
of a great cheapening to mankind of every article of manu- 
facture, from the daily bread of the poor to the luxurious 
textures which robe the rich. The whole world is concerned 
in the solution of this problem, and the poorer the person 
the greater is bis interest in it. The source of heat for the 
steam engine is the continually diminishing supply of coal 
— a diminution that will be severely felt some centuries 
hence; but the source of heat for the zeromotor is as inex- 
haustible as the sun himself, and will last undiminished as 
long as he shines. 

The success of the zeromotor is of more importance to 
the Navy of the United States than to the navies of the 
great maritime powers of Europe with which it may come 
in collision, because those powers have colonies and coaling 
stations on the farthest shores, while the United States 
possesses neither, and would consequently, in naval war- 
fare, be at great disadvantage for want of coal — its navy, as 
a rule, having to render service within a reasonable distance 
of its own coasts the sole base of supplies. If coal, however, 
can be dispensed with, we are at once placed on an equality 
in this respect, and our cruisers enabled to penetrate the 
remotest seas as easily as those belonging to countries having 
possessions there. 

VALUE OF THE ZEROMOTOR TO OUR NAVY. 

The enormous importance of a motor capable of super- 
seding the, steam engine and furnishing power without the 
combustion of coal can be estimated from the fact that it 
would produce an industrial and consequently social and 
political revolution equal to what was effected by the intro- 
duction of the steam engine. The whole of modern society 
is based on the steam engine which mainly has made the 



difference between the ancient and the present world, for our 
civilization would be impossible without it. It is the inanimate 
slave which performs the labor of mankind, freeing them 
from the greater part of their drudgery and giving them 
the time and means for culture. 

I have ventured these few remarks to show the nature and 
scope of Prof. Gamgee's invention, which is not that of a 
machine for the application of power, but for the immensely 
more important purpose of generating power itself, so that, 
strictly speaking, it includes as a basis all other machines. 
I have wished to show this in order to make clear how 
different is his invention from those of others who may ask 
to have their apparatus tested in a Navy Yard, 'and to 
bespeak for it the most favorable consideration of the 
Department. 

Professor Gamgee and able assistants — among whom is 
Mr. W. E. Sudlow, an accomplished mechanical engineer, 
thoroughly versed in the theory and practice of his profes- 
sion — are well acquainted with the difficulties to be over- 
come. They are quite aware of all the objections that can 
be raised, and have well considered the means of obviating 
them. The subject has been carefully studied, and there are 
brought to bear upon it the requisite scientific and engineer- 
ing information necessary to give it an exhaustive treatment. 
His engine, like the steam engine, is a heat engine, and pro- 
duces power by the conversion of heat into mechanical work, 
the same quantity of work consuming in both cases the same 
quantity of heat, but with this immense practical difference, 
that the heat for his zeromotor is freely furnished to hand 
by nature, while for the steam engine it has to be excavated 
from the depth of earth and afterwards handled and trans- 
ported by expensive manual labor. 

What is now mainly desired is that Professor Gamgee may 
be permitted to prosecute his experiments at the Washing- 
ton Navy Yard to a conclusion, and there bring his engine 
to a practical test with as little delay as possible. Should 
the Department be able to grant this, the favor will be well 
and properly bestowed in the interest of the Navy and of 
the world. Submitted with great respect by, 
Sir, your obedient servant, 

B. F. Isherwood, Chief Engineer. 



* 1 » » » 



Bitter Substances Developed during Fermentation. 

We have on several occasions drawn attention to this sub- 
ject, and have expressed an opinion that peculiar bitter sub- 
stances are occasionally developed during the fermentation 
of saccharine fluids. As a rule the bitter flavor imparted 
by the hop is sufficiently strong to mark this extraneous bit- 
ter even if it be produced at all, but it must be within the 
experience of almost every brewer that beers do sometimes 
acquire an intense and peculiarly bitter flavor quite beyond 
anything that can reasonably be expected from the hops 
used. Some experiments by Mr. W. H. Langbeck recorded 
some time since, point to the occasional existence in ferment- 
ed liquids of a bitter principle allied to colchicine. He pre- 
pared two samples of a fermented liquor from solution of 
glucose with small quantities of tartar, tartaric acid, kino, 
and a few drops of a mixture of formic and cenanthic ether. 
Fermentation was set up by means of sound pressed yeast, 
and was maintained at a temperature of 64° to 68° Fah. One 
sample, filtered through flannel after four days and allowed 
to stand for three weeks in a stoppered cask at 47° Fah., 
yielded a pleasantly vinous liquid. The second sample, not 
filtered till after five days, tasted intensely bitter, and grew 
worse on standing. The newly-formed yeast, at first of a 
whitish yellow, had taken a brownish color, died off, was 
precipitated by the more alcoholic character of the fluid, and 
formed with the alcohol in nascent state that substance 
which betrays itself by its bitterness in unhopped fermented 
liquors when the fermentation has been neglected. The com- 
pound in question is by no means innocuous. It was iso- 
lated by treating the liquor according to Dragendorff's me- 
thods I. and. II. Langbeck succeeded in obtaining it in a 
crystalline form, and described its reactions. There is but 
little doubt that other products besides alcohol, carbonic 
acid, glycerine, and succinic acid are produced during the 
fermentation of worts, and some of these may materially 
modify and injure the flavor of the resulting beer; the use of 
chemically prepared sugars may tend to the production of 
these mysterious compounds, but at present our knowledge 
of the subject is very meager. — Brewers' Guardian. 



•» ( •*» 



A French Safety Lamp, 

At the usual annual meeting of the Academic des Sci- 
ences, just held, the yearly prizes bestowed by the society 
in recompense of services to science have been awarded. 
Among others, M. Birckel, a civil engineer employed at the 
Pechelbronn mines, has received the Montyon prize — which 
is restricted to improvements in dangerous industries — for a 
modification of the Davy safety lamp. M. Birckel's im- 
provement is very simple, consisting in providing the wire 
gauze cylinder with a double iron casing. The top case is 
movable, and slides over the under one, which is fixed, when 
a concentric movement is given to it by turning the hang- 
ing handle. These casings have corresponding openings of 
equal section, so that it is possible to more or less restrict 
the supply of air, or to shut it off altogether, and so in- 
stantly extinguish the gas burning inside the lamp when 
there is much light carbureted hydrogen in the atmosphere. 
It is not generally necessary to go so far as to extinguish the 
lamp by hand, because if the air supply be carefully regu- 
lated, any addition of combustible gas to the atmosphere 
will of itself cause extinction through lack of oxygen. M. 
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Birckel's lamp has been used for nearly a year in the Pechel- 
bronn mines, which are very fiery, without any accident 
having happened. 

— ( ■ > — 

A Good Suggestion to Housekeepers. 

No one knows until she has tried it, says an experienced 
housewife to one of our contemporaries, how much she 
may change the aspect of things about the house by using a 
little varnish. On a sunshiny day take the old chairs and 
tables out on the porch or by an open door, and, after tho- 
roughly dusting and wiping off with a damp cloth, apply a 
thin coat of varnish, and so cover up scratches and marred 
spots of all kinds. It will dry in a very short time, and you 
will be surprised to see how much good you have done. A 
flannel cloth, with a very little linseed oil, is good to rub 
furniture with, but the greatest care must be exercised to 
prevent any oil being left on the wood to attract dust. It 
must be rubbed until you would not know, except by the 
improved appearance, that any oil had been used. 



NOVEL WASHING MACHINE. 

The washing machine shown in the annexed engraving 
employs a system of rods and levers by which the vessel and 
water in which the clothes are washed are made to produce 
the pressure necessary to cause sufficient friction for cleans- 
ing the goods, and insure a uniform pressure upon all thick- 
nesses of material without the use of springs or complicated 
devices. 

In machines of this class it has been the general practice 
to employ springs to produce the necessary 
pressure, and this is the principal reason why 
clothes washers have not come into more 
general use. Where springs are used the 
thicker the goods the greater the pressure and 
the more difficult it is to use the machine, 
but where the weight of the tub, water, and 
washing apparatus is employed the pressure 
is uniform on all thicknesses, and the work 
of washing with the machine becomes easy. 

The washing machine, consists of three 
rollers mounted in a frame fixed to the bot- 
tom of the tub, two of the rollers having 
stationary bearings, while the third or upper 
one has movable bearings connected by straps 
with a cross bar beneath the lower rollers. 
This cross bar is connected by a link with a 
lever fulcrumed in the frame of the machine; 
the longer arm of the lever being connected 
with a standard rising from the bench. 

The side of the tub opposite the standard 
is pivoted or hinged to admit of the oscilla- 
tion of the tub as the rollers adapt them- 
selves to clothes of different thicknesses. This invention 
was lately patented by Mr. J. K. Dugdale, of Richmond, 
Ind. 



though no fruit has been used, which is sweet, though no 
sugar has been employed, and which has the color and 
fragrance of raspberries, though altogether destitute of that 
fruit. When this ceases to please, another very good fruit 
flavor is produced by treating castor oil with nitric acid. 
The jelly still retains a little of the fibrous nature of the 
plant, and has a tendency to split and fall to pieces, instead 
of forming adhesive lumps. Examined by the microscope, 
it has no resemblance to the jelly made from fruit. Then, 
as the jelly must be colored, it is easy enough to discover the 
presence of an artificial dye. Without resorting to the labo- 
ratory, it suffices to dissolve a little of the suspected jelly in 
some'tepid water, and dip a white silk ribbon in the solution. 
If it is a natural jelly the ribbon will only be a little soiled; 
but If the jelly has been artificially colored the ribbon will 

also be colored. 

< (»i » 

ENGINEEKING INVENTIONS. 

Mr. William H. Birge, of Franklin, Pa., has patented an 
improved storage tank for petroleum, so constructed that 
the floating cover can never sink to the bottom of the tank, 
and so braced that it will stand all weather and wind storms 
without the necessity of an external roof or other inclosure. 
The floating cover is so constructed that it will serve the 
purpose of a roof and afford ready access to the interior of 
the tauk, and also a partial roofing made in sections whereby 
the body of oil is protected from rain and from fire. 

An improvement in connecting rods has been patented by 
Mr. Jacob J. Anthony, of Sharon Springs, N. Y. The object 




Effects of Optical Silts. 

M. Treve has lately described some curious effects. Look- 
ing through a tine slit at a vertical object (a post or a mast 
for instance), he finds the perception much more distinct 
when the slit is horizontal than when it is vertical. On the 
other band, to distinguish horizontal lines more clearly, the 
slit must be held vertically. But if, in general, one look at 
a house or a landscape through a fine slit, it is found that 
the maximum of brightness of the horizon is when the slit 
is horizontal. This effect, it is said, is also produced with 
the solar and lunar disks; they are seen much more distinct- 
ly with the horizontal slit. M. Treve has reproduced the 
effect by photography, and the negatives taken with the 
horizontal slit were more distinct. The light appears to be 
propagated with more intensity through the latter than the 
former, the vertical bands of solar photographs showing 
well the interferences and passage of light through a verti- 
cal slit. Again, if a cross-slitted disk be held between the 
sun and white screen, the horizontal part of the cross on the 
screen is brighter than the vertical. The practical applica- 
tion of these experiments of M. Treve to photography would 
appear to be the relation which they bear to the shape of the 
apertures of diaphragms and to instantaneous shutters. Is 
it a fact with regard to the latter that the uncovering of the 
lens horizontally admits more light, and therefore produces 
a picture more quickly than a shutter which opens vertical- 
ly? There may be no difference, but the point, at any rate, 
is worth deciding. — Photographic News. 
« 11 1 > 
Seaweed Jelly. 

The seaweed., Arachnoidiscusjaponicus, which is used by 
the Japanese and Chinese to pack porcelain and other articles 
for exportation, is said, by the Journal of Applied Science, lobe 
made use of in France for the purpose of making a spurious 
fruit jelly. When placed in a tumbler of water it absorbs the 
water iu a few minutes; then a number of shoots grow, and 
constitute a jelly nearly as transparent a,s the water from 
which it is made. The jelly is easily sweetened with glu- 
cose, and cochineal or other coloring matter is added with 
equal facility to imitate the color of the fruit. The perfume 
and the taste were the only real difficulties that remained to 
be overcome. After considerable study it was discovei=ed 
that by using a mixture of certain ethers with tartaric acid, 
glycerine, etc., a perfect imitation of the odor of raspberries 
was produced. By putting a little of this essence to the sea- 
weed which has been allowed to develop itself in water, a 
substance is obtained which has the consistency of fruit jelly, 



DUGDALE'S WASHING MACHINE. 

of this invention is to provide a lubricating connecting rod 
for cranks, crank pins, slides, or other parts of mechanism 
where connecting rods are used. It is composed of a straight 
tube forming an oil chamber, having a journal box secured 
on each end and communicating interiorly. The caps of the 
journal boxes are held in position by straps extending paral- 
lel with said tube and on either side of it. 

Mr. Daniel Gallafent, of Woolwich, County of Kent, Eng- 
land, has patented an improved rotary engine, which may 
be driven by steam, compressed air, water, or gas, and which 
may be adapted for use as a pump, a water meter, a blower 
or exhauster, or as a hydraulic buffer for absorbing or de- 
stroying the recoil of heavy guns, or other purposes. 

Mr. Robert H. Elsworth, of Bayonne, N. J., has patented 
an improved boat for transporting city sweepings and offal 
to sea and safely and quickly discharging them. The in- 
vention consists of a barge covered amidship for nearly its 
entire length with a peaked roof or deck that slopes down- 
ward on both sides from a central longitudinal line at an 
angle of about forty-five degrees to the side-rails of the 
boat; and it consists, further, of hollow or box guards ex- 
tending along each side of the boat or barge above the water 
line, open at the top and provided at the bottom with doors 
that swing open downward, these doors being simultane- 
ously operated by ropes or chains that are made fast to 
winches or other suitable devices, the intention being that 
the sweepings and garbage loaded on the sloping deck and 
in the guards shall be quickly discharged on either side of 
the barge by opening the guard doors, so that even in very 
shoal water the barge load may be discharged clear from 
the barge and without interfering with her movements. 
■» < • > ^ 

It is stated that the Bank of France has almost entirely 
abandoned chemical tests in favor of the camera for detect- 
ing forgeries. The sensitive plate not only proclaims forth- 
with the doing of the eraser or penknife, but frequently 
shows, under the bold figures of the forger, the sum origi- 
nally borne by the check. So ready is the camera to detect 
ink marks that a carte-de-visite inclosed in a letter may to the 
eye appear without blemish, while a copyof it in thecamera 
will probably exhibit traces of writing across the face, where 
it has merely been in contact with the written page. 
» 1 i 1 m 

In a letter to La Nature, M. Cornillon states that when 
observing the sun lately with a telescope, he was struck with 
certain undulatory movements on the disk. On inquiry into 
their cause he is led to connect them with the wind blowing 
on the earth's surface at the time. They vary in intensity 
with this, and they have generally (but not always) the same 
direction as the wind. Where they have a different direc- 
tion they indicate a change of weather, or at least the direc- 
tion of the wind next day. 



Tbe Timber Line of mountains. 

Some very interesting facts were brought out at a meet- 
ing of the Academy of Natural Science of Philadelphia, 
concerning the timber line of mountains. The highest Al- 
pine vegetation consists for the most part of short stemmed 
perennials. Lower down are found dwarfed trees of species, 
which, still further down the mountain sides, form forests 
of considerable height, and which, as trees suited to merchant- 
able purposes, make what is known to mountain travelers as 
the timber lines. In the mountains of Colorado the forests 
commence at about 7,000 feet above sea level, and continue 
up to about 11,000 feet, when they suddenly cease. At this 
point the coniferous trees are from thirty to forty feet high, 
and above the same species exist as stunted shrubs, seldom 
exceeding three or four feet in height, and often but a foot, 
though trailing widely over the ground. In this dwarfed 
condition they are often found some 1,500 feet higher up, or 
half way from the recognized timber line to the top of the 
mountain. On Mount Washington, in New Hampshire, 
which is a little over 0,000 feet high, the timber runs up to 
about 4,000 feet, while Mount Webster, a mountain forming 
the southern peak of the samechain, and about 4,000 feet 
high, has little timber above 3,000 feet. Roan Mountain, in 
North Carolina, is about 6,300 feet above the level of the 
sea, and on some parts of it timber extends to its summit. 
At a height of 6,000 feet a black oak was measured that was 
five feet in circumference at three feet from the ground, and 
forty feet high. 
The question as to the peculiar course of the timber line 
is a mooted one. Until recently it has been 
referred wholly to climatic conditions, of 
which temperature and moisture have been 
regarded as the chief elements in producing 
the result. The objection urged to this theory 
is that the dwarfed and gnarled cone-bearing 
species, extending so many hundred feet up 
the mountain sides, never produce seed, 
which leads to the alternative of believing 
that the seeds have been carried up the moun- 
tain sides in enormous quantities and to great 
distances from the fruiting trees below by 
winds, or else that there were seed-bearing 
progenitors of these scrubby trees, beneath 
the tall protecting branches of which they 
had their earliest stages of growth. The re- 
sult of an examination of different parts of 
Mount Washington favors the latter supposi- 
tion. As is generally known, there is a rail- 
way running straight up the mountain side 
from the base to the summit. Near the tim- 
ber line a cut about ten feet deep had to be 
made through an area covered by mature bal- 
sam firs. Under the trees moss and dead roots and old fir 
leaves had made an earthy strata of a foot in depth. The 
moss was still green from the rains, melting snows, and fogs 
of this elevated region, and sustaining the various kinds of 
low vegetation common to such heights. Young firs were 
springing up in great abundance, but all the larger trees 
were dead, though here and there might be seen a branch 
with a few lingering green leaves. This mass of dead, 
standing timber occupied several acres, and the reasor of 
the death of the trees was evident. The cut showed that 
the forest stood on a mass of large but loose rock, through 
which the water from the mountain above rushed, carrying 
with it all the earthy matter on which the larger trees had 
subsisted, but leaving the tough, turfy matter at the surface, 
on which the smaller trees of the same sort may live for 
many years. With the death of the larger trees there is an 
increase of light, and then the grasses and sedges speedily 
take possession, holding together the loose soil and permit- 
ting, in many cases, an increase of the earthy layer by hold- 
ing much of the disintegrated rock which washes down from 
above. 

A careful examination of the patches of scrubby 
spruces above the timber line not infrequently shows 
dark patches of vegetable mould, evidently tbe remains of 
larger trees that have been growing, where now only the 
masses of small scrubby plants exist. In some places a 
sharp stick may be pushed down among the dwarf firs and 
spruces, and the mass of roots intermixed with earth found 
to be but a foot or so deep over the loose rock from which 
the earth has been wholly washed away. Again, there are 
some places, often nearly an acre in extent, where the scrub- 
by firs are still standing, dead, from the earth having been 
washed away, not leaving enough for even the moderate 
demands of these small bushes. 

It is evident that many of these dwarfed specimens are of 
a great age. Some that were examined were certainly fifty 
years old, though the stems at the ground were no thicker 
than a man's wrist, and, trailing on the ground, occupied 
but sixteen or twenty square feet of space. — N. W. Lumber- 
man. 

<m 1 i 1 m 

Large Locomotives. 

The working of the experimental locomotive, "No. 10," 
lately tried, of the Pennsylvania Railroad, has been so satis- 
factory that ten more of the giants are to be built at the 
Altoona shops this summer. The driving wheels of the 
"No. 10 " stand 6 feet 6 inches above the rails. It is said 
that ever since it was put upon the fast train between New 
York and Philadelphia, this engine has been making a mile 
in fifty -seven seconds on up grade with a long train in tow 
without getting heated. It makes more than a mile a min- 
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ute and "keeps cool." Of course there is a great consump- 
tion of fuel. In 180 miles 12,000 pounds of coal are used 
up. The water tank contains 8,000 gallons, 400 more than 
is usually carried. Everything else is on a proportionately 
large scale. Only the delay in getting boilers sufficiently 
large has prevented the completion of two others of nearly 
the same pattern. 



NOVEL CANDLESTICK. 

The engraving shows a candlestick which has a candle 
receptacle formed of elastic fingers capable of fitting can- 



A SIMPLE FILTER PUMP. 

BT JOHN EITEL. 

The engraving shows a simple device for accelerating the 
operation of filtering. It is intended to replace the Bunsen 
filter pump in many instances, and it consists of a collap- 
sible rubber bulb, A, mounted between two standards and 
capable of being compressed by the thumbscrew, B. The 
mouth of the rubber bulb is connected with the filtering 
bottle by means of a flexible tube provided with a pinch 
cock, D. The filtering funnel is provided with a small pla- 
tinum cone which prevents the filtering paper from being 




spring and carbon electrode at the center of the diaphragm, 
through the hinged electrode, metallic mouthpiece and its 
hinge, and back through a binding screw to the battery. 

The variation of the current in the primary circuit occurs 
at the contact of the two carbon electrodes, the contact 
being varied by the vibration of the electrode attached to the 
diaphragm. 

When the transmitter is used for long distance telephony, 
the pendent carbon electrode is made heavier, to reduce 
resistance in the local current and to amplify the electrical 
undulations. 

The terminals of the secondary wire of the induction coil drawn downward with such force as to rupture it. 
are connected with the two remaining binding screws, which 1 The exhaustion is effected by first expelling the air by 
are connected, one with the ground and the other with the turning the screw, B; the flexible tube is then connected and 
line, in the usual way. j the screw retracted, to produce a partial vacuum. To ren- 

The accessory devices connected with this transmitter may 
be of the usual character. It will operate well with any of 
the well known forms of receiver, and is easily managed 
and thoroughly efficient. This transmitter has been well 
introduced, and large numbers of them are being used in 
Europe. They have been adopted on several of the leading 
German railways, and are extensively used in the German 
postal service. 



NOVEL CANDLESTICK. 

dies of different diameters, and it has a case for matches con- 
tained within a hollow pillar supporting the candle recepta- 
cle. 

The hollow pillar bearing the candle receptacle is perma- 
nently fixed to abase plate, and the match case, which is 
entirely separate from the other parts, is introduced into 
the pillar through an opening in the base plate, and kept 
there by spring catches. It is readily removed to expose the 
matches. 

This invention has been patented by Mr. M. Brassill, of 
Hartford, Conn. 



NEW TELEPHONE TRANSMITTER. 

We give an engraving of a new transmitting telephone, 
patented by Mr. E. Berliner, of Boston, Mass. , and owned and 
made by the American Bell Telephone Company, of that 
city. Fig. 1 is a front view and Fig. 2 a perspective view 
showing internal parts. 

The instrument is very simple and compact, and has the 
all important advantage of not beingliable to disarrangement. 

The principal feature of the invention is the disposition 
of the carbon con- 
tact surfaces, one 
being attached to 
the diaphragm, the 
other being sup- 
ported by a metal 
socket attached to 
a hinged plate se- 
cured to an arm 
that projects from 
the back of the 
mouthpiece down- 
ward over the dia- 
phragm. This arm 
serves the dou ble 
purpose of support- 
ing the free carbon 
electrode an d cl a m p - 
ing the diaphragm 
in its place against 
the back of theiron 
mouthpiece. The 
diaphragm is bound 
around the edges 
with soft rubber, 
and is separated 
from the mouth- 
piece by a ring of 
pasteboard. The 
iron mouthpiece is 
hinged to a casting 
fastened to the cir- 
cular box which contains the induction coil and supports 
the binding screws for the battery, line, and ground wires. 
To the front of the induction coil is attached a plate con- 
nected with the battery wire, and carrying a spring having 
in its free end a screw which bears against a spring connected 
with the center of the diaphragm and acts as a dampener as 
well as a conductor, through which the current passes to the 
carbon electrode at the center of the diaphragm. The bat- 
tery current enters at one of the binding screws, passes 
through the primary wire of the induction coil, through the 



100,000 Buffalo Killed Last Winter. 

It is estimated by competent authorities that 100,000 
buffalo hides will be shipped out of the Yellowstone coun- 
try this season. Two firms alone, says the Sioux Oily Jour- 
nal, are negotiating for the transportation of 25,000 hides 
each. When to this is added the immense amount of skins 
and furs of other kinds — deer, elk, antelope, bear, beaver, 
etc. — some idea may be formed of the extent of the Yellow- 
stone pelt and fur trade. 

Most of our citizens saw the big load of buffalo hides that 
the C. K. Peck brought down last season, a load that hid 
everything about the boat below the hurricane deck roof. 
There were 10,000 hides in that load, and they were all 
brought out of the Yellowstone on one trip, and transferred 
to the C. K. Peck. How such a load could have been piled 
on the little Terry not even the men on the boat appear to 
know. It hid every part of the boat, barring only the pilot 
house and the smokestacks. But such a load will not be 
attempted again. For such boats as ply the Yellowstone 
there are at least fifteen full loads of buffalo hides and other 
pelts. Reckoning 1,000 hides to three car loads, and adding 
to this fifty cars for the other pelts, it will take at least three 
hundred and fifty box cars to carry this stupendous bulk of 
peltry East to market. These figures are not guesses, but 
estimates made by men whose business it is to know about 
the amount of hides and furs awaiting shipment. 

Nothing like it has ever been known in the history of the 
fur trade. Last season the output of buffalo hides was 
above the average, and last year only about 30,000 hides 
came out of the Yellowstone country, or less than a third of 
what is there now awaiting shipment. 

The past severe winter caused the buffalo to bunch them- 
selves in a few valleys where there was pasturage, and there 
the slaughter went on all winter. There was no sport about 
it, simply shooting down the famine-tamed animals as cattle 
might be shot down in a barnyard. 
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A SIMPLE FILTER PUMP. 

der the operation continuous the cock, D, is closed when it 
becomes necessary to again expel the air from the bulb. 




BERLINER'S TRANSMITTING TELEPHONE 



To the credit of the Indians it can be said that they killed 
no more than they could save the meat from. The greater 
part of the slaughter was done by white hunters, or butchers, 
rather, who followed the business of killing and skinning 
buffalo by the month, leaving the carcasses to rot. When 
the buffalo are all killed off, as they bid fair to be in a very 
few years at this rate, then everybody will wonder that the 
government did not do something to preserve this, the noblest 
of animal game, or at least prevent the killing of the buffalo 
for the hides alone. 



The Uses of Mica. 

The Tradesman, referring to the mica beds which have 
been recently discovered in East Tennessee, adds: 

The mica chiefly met with in commerce is of that variety 
which is proof against acids and intense heat. Its tough- 
ness, elasticity, and close approach to transparency naturally 
led, at first, to its use for windows, and especially to its 
employment in lanterns. It is found in large quantities in 
North Carolina, where there are unmistakable evidences 
that some of the beds were worked a great many years ago. 
The finer sheets of tough mica are now used for such purposes 
as the dials of compasses, the lettering of fancy signs, cover- 
ing photographs, constructing lamp shades, reflectors, etc. 
Of late, mica has been used in the soles of boots and shoes, 
as a protection against dampness. The invention consists 
of a sheet of mica embedded in thin coatings of cement 
and placed in the boot or shoe between the outer and inner 
sole, the upper leather lapping over its edges, and covering 
the upper space from the toe to the instep. 

There are many other uses to which mica is put, and it is 

becoming more and more valuable as the arts and trades 

progress. 

■ — — ^iii» . 

A Monster Cylinder. 

There was cast at the Morgan Iron Works, in this city, 
the other day, what is said to be the largest steam cylinder 

ever cast. It is 16 
feet 1| inches long, 
110 inches in diam- 
eter, and required for 
its casting 45 tons, 
or 90,000 pounds, 
of gun metal. It is 
intended to accom- 
modate a piston 
stroke of 14 feet. 
The metal in the 
thinnest part is \%. 
inches thick, and 
the flanges at the 
top and bottom are 
%% inches thick by 
5% inches wide. 
Under the topflange 
the cylinder has a 
belt 16 inches wide, 
another 6 inches 
wide above the bot- 
tom flange, and be- 
tween these two, 
three more belts, 
each 6 inches in 
width. The thick- 
ness of the metal at 
the belts is 2% 
inches. A nozzle 
for the upper steam 
chest is cast on the 
cylinder, with an opening 14J^ by 63 inches, the metal on 
the top of this nozzle being 1% inches in thickness, and on 
the sides and bottom 13^ inches. 

The casting of this massive piece of work was done in a 
mould constructed of brick, and lined with loam, the out- 
side being covered with heavy iron plates to prevent the 
matrix from bursting when the molten metal was poured in. 
The mould is constructed of one cylinder of brick and loam 
within another, the space between them being the required 
thickness of the casting, the flanges, belts, and other parts 
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of the work being accurately delineated in the matrix. Over 
half the mould was sunk in the solid earth which forms the 
flooring of the iron works. It required the metal three 
hours and twenty minutes to melt, and the 90,000 pounds 
were then transferred by the labor of 100 men to two huge 
lank ladles, each having a capacity of about 15 tons, and 
two large crane ladles. The tanks were connected with the 
mould by pipes, and the crane ladles were attached to huge 
cranes. 

At 1 o'clock John Roach, who personally supervised the 
casting, gave the order to begin the pouring. The molten 
metal was turned into the mould from the two tanks on 
either side, and at the same time the two crane ladles were 
swung over, and from all four a red stream of liquid metal 
began to flow into the matrix. It took precisely two and a 
half minutes to complete the pouring and fill the mould. 
The operation was watched very attentively by Mr. Roach 
and his foreman, and when it was completed both pro- 
nounced the casting to have been successful. 

The cylinder is intended for a new iron side-wheel steamer 
building for the Old Colony Steamboat Company, for the 
Long Island Sound. 



THE LEMUR VARI. 
Lemur is the name applied to many animals of the order 
Quadrumana, or monkeys, of the families Galeopithecidce and 
Lemuridm. 
The fingers are not all provided with flat nails, soms of 
I 



It is known that the Romans believed that lemurs were 
malevolent spirits who returned at night to the earth to tor- 
ment the living, and that they instituted special ceremonies 
with the design of removing them. "Lemurs, gods of the 
infernal regions, come outof this abode." But one ha.s never 
been tempted to address this objurgation to the lemur vari, 
notwithstanding his name and astonishing appearance, be- 
cause he is gentle, sociable, fawning, and attaches himself 
quickly to persons who care for him and treat him well. — 
L' Illustration. 



A New Species of Aphis Affecting the Pine. 

Among our native forest trees, none, unless it is the oak, 
suffer more from the depredations of insect enemies than 
the pine. Distributed as it is — from the Arctic to the 
tropics — climatologically speaking, it becomes a prey to 
every conceivable form of insect life. 

Already its enemies may be reckoned by hundreds; but 
notwithstanding this, hardly a year goes by without some 
careful investigator adding others to the list. It is not the 
intention of the writer to enter into full details or enumerate 
all of its foes, but to call the attention of entomologists to a 
new aphis affecting a pine in Florida, that has evidently 
been overlooked by others. 

For the past two years we have detected numerous large 
brown plant lice upon the common pine of this region 
(Pinus australis), which for want of time we have left un- 
molested. They cluster together upon the new and tender 



which represents a fortune to its owner. Over in Astoria 
one floriculturist has over two acres of ground under glass, 
and there are several others like him and many less exten- 
sive, but still very large growers. These raisers have each 
their special varieties and graftings of plants, and in addi- 
tion to their New York trade, ship all over the country. 
San Francisco, Montreal, and Savannah are profitable mar- 
kets to them, and in every town and city of the United 
States they have customers. In addition to these extensive 
culturists, who raise the rarest and costliest exotic plants, as 
well as the commonplace market flowers, there are many 
smaller ones, who raise flowers for the spring trade and the 
winter supply of the bouquet makers almost exclusively. 

In addition to the big flower and plant farms at Flatbush, 
Astoria, Union Hill, and Orange, there are many minor ones 
scattered all over the suburbs, and even in the city itself. 
One popular one is in Fourteenth street near Third avenue, 
and another occupies the corner of Houston and Hudson 
streets. Within a radius of thirty miles from the City Hall, 
there is at least $10,000,000 invested in the business. 

To enumerate the varieties of plants and flowers sold in 
the spring trade this year would require a census of the 
globe in that line. The gardeners are constantly adding 
foreign varieties to their stocks, and the gardens of India, 
China, and the Sandwich Islands contribute to the store 
New Yorkers select from. The heaviest sales are, of course, 
in the cheaper varieties of plants. The familiar roses, gera- 
niums, fuchsias, heliotropes, pansies, daisies, hydrangeas, 
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them terminate in claws. They stand with difficulty, and 
their gait is generally like that of a quadruped. They have 
no pouches: their nostrils terminate in folded elastic sides, 
which permits of opening and closing them at pleasure. The 
incisor teeth are separated by vacant spaces, and the molars 
provided with sharp conical points adapted to tearing. The 
lemurs live principally upon fruits and roots, and are fond 
of insects; if they eat flesh at all it is in very small quanti- 
ties. If the physical conformation of the lemur is similar 
to that of the carnivorous animals, their habits place them 
among the monkeys, and like them they live habitually upon 
the trees in the midst of the foliage. There, concealed and 
suspended by their lower members, they watch for their 
prey. If an insect comes within reach it is the work of an 
instant to catch and devour it. 

The lemurs comprise five principal genera, almost all 
natives of the island of Madagascar or the adjacent countries. 
The indri, one of the largest species, are tamed by the natives 
of Madagascar, and being very agile are trained like dogs for 
the chase. The loris have no tails, a characteristic which 
distinguishes the other species. There are also galagos, 
tarsiers, and makis; these last are subdivided into many 
species : the macoco, the mongoux, and the vari. The animals 
represented in our engraving belong to the species vari of 
the genus maki. They are remarkable for their lank forms, 
their long bushy tails, the ruff around their faces, and their 
peculiar eyes, large and round, which give them the ghostly 
appearance to which they owe their name. 



THE LEMUR VARI. 

branches, which they puncture with their remarkably long 
beaks, causing the sap to exude and the branch upon which 
they exist to become gummy and sticky. In their habits 
they are suprisingly shy and timid. On disturbing them 
they invariably seek safety by hiding between the needles 
of the pine; indeed, even on hearing approaching footsteps, 
we have observed them cling closer to the limb, while a few 
skelter off where the needles are denser. 

In looking up literature on the subject, we find several 
species of aphides described and mentioned as existing upon 
pines, but none on Pinus australis, nor will any of the de- 
scriptions agree with the species under consideration. It 
belongs to the section Laelmini, as defined by Thomas, and 
we therefore propose for it the name of Lachnus australi. 

- m t > > m 

The Spring Flower Trade. 

The Sunday Neios has been making inquiries with respect 
to the spring flower trade of this city, and finds that it 
opened the second week in April, and will last until the 
beginning of June. A prominent florist estimates that three 
hundred wagon loads of flowering plants are brought to the 
city during the period of the spring trade, and that as much 
as $2,000,000 is spent every spring in New York and Brook- 
lyn for plants and flowers. 

The flowers come from all around New York. In New 
Jersey, Staten Island, Long Island, and the adjoining coun- 
ties of this State are vast flower and plant farms, each of 



* By Win, H. Ashmead, of Jacksonville, Fla., in Canadian Entomologist. 



laburnums, verbenas, petunias, violets, carnations, and mign- 
nonettes are sold by the hundreds of thousands. Ivies, 
passion flowers, and other vines have an immense sale too. 
Ferns, native and tropical; strange grasses from the sun- 
smitten natural gardens of South America, and orchids from 
the mysterious forests of the Equator swell the list. The 
catalogues the flower men publish would put those of many 
a library to shame, for size at least. 

A dealer said that the largest profit is made on cheap 
plants, the number of them sold is so great. The heavier 
gains are made by the owners of city greenhouses, who raise 
fine plants, and are able to sell them without the interven- 
tion of middlemen. 

The trade in flower and vegetable seeds at this season 
almost rivals that in plants and flowers. The flower seeds 
are largely imported from France and Germany, a few com- 
ing from England and Holland. The vegetable seeds, on 
the contrary, are grown in the New England States, New 
York, Canada, and other sections of the continent, and are 
exported so as to almost balance the imports of flower seeds. 
American vegetable seeds are much better than those grown 
in Europe and produce better results. They are popular 
abroad in consequence. 



Silk Culture In Louisiana. 

Efforts are being made in Louisiana to attract to that State 
the silk growers of Provence, whose prospects in France 
have been blighted by plagues affecting grape vines and silk 
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worms. Specially promising are the opportunities held out 
in connection with silk growing. One of the better known 
silk growers of Louisiana, Mr. L. S. Crozier, says that not 
only are the silk worms of that State entirely free from dis- 
ease, but the mulberry grows so rapidly that, instead of wait- 
ing Ave years for the first crop of cocoons, the careful planter 
can begin to feed worms the first year after planting. 

The prospects for this spring's hatching are said to be very 
encouraging. The frosts of the past winter did not hurt the 
trees, and the worms are doing nicely. Some are nearing 
the last moult, and others are yet not hatched. All are 
healthy. One good tree will feed enough worms to produce 
seven pounds of silk, and ten pounds of leaves will produce 
one pound of silk. One ounce of good eggs Will produce 
enough worms to eat 1,200 pounds of leaves. They cost 
from 50 cents to $6 per ounce. Thus, at $5 per pound for 
silk, the allowance for labor and expense is very large. The 
secrets of silk culture are pure air, warmth, dryness, and 
proper food. That the climate is warm enough in Louisiana 
is proved by the fact that a lot of 1,500 silk worm eggs were 
wintered at the outside temperature by Mrs. Leywaud, and 
are now hatched. The mulberry tree flourishes and the 
workers are careful. When it is wet they keep a fire in the 
bouse of the silk worms, and dry the leaves on the branches 
cut from the tree before they spread them on the worms. 
They avoid the dew, and it is a rule to have two meals of 
leaves in advance. The State, it is believed, has great ad- 
vantages over European countries in the matter of raising 

the mulberry. 

, ^ i » > ». — . . 

Silk Culture In Pennsylvania. 

The Pennsylvania House of Representatives lately gave a 
hearing to the Women's Silk Culture Association touching 
the aims of the association. Mrs. John Lucas, president of 
the association, said that its main object was to instruct the 
women and children of the working classes in the manage 
ment of silk worms and the proper treatment of the cocoons 
for the production of silk, by means of which they would be 
provided with light, agreeable, and remunerative employ- 
ment. The advantages presented by this country for silk 
culture were enlarged upon, as well as the great benefit that 
would accrue to all classes of society by the proper en- 
couragement and development of the silk industry. Several 
other lady officers of the association discussed the purposes, 
methods, and prospects of silk culture, hoping to give the 
legislators such a favorable impression of the operations of 
the society as to secure a small appropriation for the en- 
largement of the work. At the conclusion of the addresses 
the members examined the specimens of cocoons which the 
ladies had with them, one case of which was raised by Mrs. 
Taylor, mother of the late Bayard Taylor, who is eighty 

years of age. 

« hi > 

Photometry by the Photographic Method. 

It is announced that M. Janssen has made a promising 
advance in the application of photometrical methods to the 
precise measurement of the intensity of light, the process 
adopted being equally applicable to strong or feeble light, 
and needing only the presence of one light source at the 
time of measurement. M. Janssen's photometer consists 
essentially of a frame with a sensitized plate, before which, 
and in the path of the light rays to be measured, a perfo- 
rated screen is caused to pass with a known rate of uniform 
motion. If the perforations were rectangular, in the form 
of slits, a uniform shade would be produced on the plate; 
but, by making them triangular, a variation of Shade is ob- 
tained, decreasing in depth from the side corresponding to 
the base of the triangles to that corresponding to the apex. 
To compare two luminous sources with each other, each 
source is made to act successively on two similarly prepared 
plates in the instrument, when the points of equal shade in 
the two plates indicate the ratio of intensity. There is no 
difficulty in obtaining and testing by the same instrument 
the exact ratio of sensibility between any number of plates, 
so that absolute reliability may be placed upon the equality 
of the conditions under which the tests are made. It is 
stated that this photometer is so delicate, and at the same 
time capable of such universal application, that M. Janssen 
has succeeded in comparing the light of the sun with that of 
various stars, and has compiled a table to express the illu- 
minating power of the latter in terms of the former. In 
this way it is expected that a definite solar scale might be 
constructed, to which all artificial lights might be referred. 

m 1 » 1 » 

A New Process of Decorative Priuting. 

In a recent letter from Italy to the Times Mr. James 
Jackson Jarves says that a good deal of interest is 
being shown in Florence in regard to a new process of 
printing on satin for decorative screens, panels, hangings, 
etc. The process is the invention of a Signor Gutman, whose 
subjects are chiefly the brightest-hued birds and flowers, 
amid tropical foliage, ferns, and other graceful plants. They 
are skillfully done, Mr. Jarves says, and very striking on 
first appearance, but altogether too gaudy in general effect 
and lacking harmonious combination of colors. They would 
be painful to the eye to look at long, and would kill every- 
thing else in the room as to tints, producing intensely dis- 
agreeable discords of coloring. Yet, judging from the re- 
marks of the press, it would seem as if this new system of 
decorative work would soon become all the fashion in Flor- 
ence. The Orientals, and especially the Japanese, under- 
stand how to combine brilliancy with harmony in ornamenta- 
tion, giving variety and animation to objects without violat- 



ing those principles of aesthetic repose which are the alpha 
and omega of decorative art. Instead of this, in these works 
we have exaggerated garish compounds and contrasts, irri- 
tating to the senses and destructive to good taste. As the 
process is patented, no doubt cheap reproductions, done in 
a mechanical way, will soon be seen in America. 



The Coarser Varieties of Timber. 

An eminent philosopher, passing through a low attic upon 
one occasion, carried his head so loftily as to strike the col- 
lar beams which strengthened the rafters, whereupon a 
friend, who was with him, remarked that be who looked too 
high would not only run the risk of breaking his head, but 
would lose sight of a vast amount of beauty, which could 
be found only upon a lower level. That this truth applies 
to the experiences of everyday life is shown in the tendency 
of human nature to search for gold and diamonds because 
of a supposed superior reputation and value, leaving to the 
plodder and economist the task of looking for the baser 
metals of greater economic value. This truth applies with 
equal force to the searchers after wealth in the forest pro- 
ductions of the United States. The pine and the oak, to- 
gether with black walnut and maple, have been the gold 
toward which the lumberman has turned bis eager eyes, and 
they have turned his vision away from the humbler, yet 
not less valuable, sources of forest wealth which exist in 
the hemlock, black ash, and beech, with which our forests 
abound. 

In one of the timber growing States, there is now an esti- 
mated wealth of $87,500,000 in the growing pine timber, 
estimated at an average value of $2.50 per thousand feet for 
the standing tree. This is a vast source of wealth to the 
State in which it is growing, yet in the same State, unhon- 
ored and most lightly esteemed, even to such extent that its 
wanton destruction passes unnoticed, are to be found fully 
7,000,000,000 feet of hemlock, which, in the near future, 
will be sought for at a price scarcely below the present value 
of the pine, for which it will be utilized as a most excellent 
substitute in many of the coarser uses of lumber. This 
hemlock is to-day utilized only in the production of bark 
for tanning purposes, and it bears to the timber wealth of 
the State only about the same relation that the hordes of 
buffalo upon our Western plains bear to the meat supply of 
our nation, as they are slaughtered by the thousand and 
stripped of their pelts for the use of the civilized world, 
while the carcass is left to the vulture, regardless of the fact 
that a race is being exterminated which can never again be 
propagated. The hemlock tree of the Northwest, like the 
buffalo of the plains, possesses a value, the extent of which 
will be realized only after the process of wasteful extermi- 
nation has done its worst and no more remains to be util- 
ized. The hemlock in one State, if placed at a value which 
it will bear before the expiration of five years from this 
date, would bring to its owners not less than $14,000,000; at 
the value which is placed upon it to-day it is worth not less 
than $2,000,000, and, in the endeavor to utilize the bark, 
the trunk of the tree, which might also add to the wealth of 
its owner, is left to rot upon the ground or to feed the insa- 
tiate forest fires which sweep away so much of our forest 
wealth every year. 

But another despised factor presents yet more astounding 
revelations of timber wealth. Thousands upon thousands 
of acres of hardwood timber are yearly destroyed in the 
clearing of land for farms and the burning up of the forest 
growths which they contain. The hardwood of the State in 
question, if valued at but 25 cents per cord, is of the value 
of $175,000,000,- or twice as much as the value of the pine 
timber. And yet but little account, comparatively, is made 
of this vast source of wealth. The furniture factories of a 
mighty nation, the vast commercial industries of the world, 
are ready and willing to pay the gold for this timber, which, 
to a great extent, is suited to their needs: yet its owners fail 
to see the opportunity, and large quantities of valuable tim- 
ber are consigned to the flames. The time is near at hand 
when a wiser policy must and will prevail, and the modest 
yet valuable timber growths now neglected for the more 
pretentious and popular pine, will receive the attention 
which they merit ; and those who now esteem the gold mines 
more highly than they do the iron, will discover that in the 
latter is a more enduring source of wealth, toward which 
they will gladly turn while seeking the high road to pros- 
perity. 

The proneness of the human mind toward entering those 
avenues which give promise of sudden wealth is too well 
known to need comment. The land of gold will attract 
thousands; the discovery of iron excites hardly the slightest 
comment. Yet the iron is actually the more valuable in its 
adaptation to the wants of man, and in its ulterior effect in 
adding to his wealth. The careful, earnest, saving plodder 
of 25 years ago is the rich man of to-day, while the sons of 
bis millionaire employer of the former time are his clerks, 
his porters, and his draymen. That which is common in 
everyday experience is neglected by the multitude in the 
mad rush after wealth, but the sons of the rag-picker and 
scavenger of to-day will perhaps be the merchant princes 
of the next generation, the foundation for their immense 
wealth being based upon the humble and despised occupa- 
tion which by the multitude is neglected. These truths of 
everyday experience apply to the now neglected timber 
wealth of this country, and a wise conservation of the de- 
spised hemlock and hardwood growths of our forests will 
result in the accumulations of wealth far greater in extent 



than are the colossal fortunes which have been made by the 
operators in pine timber and lumber. — Northwestern Lum- 
berman. 

-« m » ■ 

The Drawing Out of Glass Tubes. 

The Bunsen blast lamp is generally used in the accom- 
plishment of this object, although in case of necessity the 
common Bunsen burner, or a round compound burner, may 
be employed, taking care, however, to observe the previ- 
ously mentioned precautions. The tube should be held 
between the first three fingers of each hand, in the flame, 
and continually turned until it becomes sufficiently soft as 
to bend easily; it is then quickly taken out of the flame and 
drawn out, the rotary motion being kept up. The axes of 
the two drawn out portions must be held in a straight line, 
otherwise sharp points will be obtained. Very much de- 
pends on the care with which the tube has been softened; 
when thick tubes are used, they should be turned with great 
regularity. The object of this turning is to avoid uneven 
softening; the lower portion of the flame is, of course, hotter 
than the upper portion, and so when the tube is drawn out, 
the lower portion being softer, would yield first, and the 
result would be an uneven drawing out. When the tube 
has completely cooled, the drawn out portion is cut at the 
desired point with a sharp glass knife. Then taking a file, 
the projecting points are filed off, and the opening may be 
narrowed as desired by melting the out in the flame. Here, 
also, we must carefully and regularly rotate the tube in the 
flame, or else the end will bend of its own weight. If the 
orifice has become too small from having been held too long 
in the flame, or if it has closed altogether, it may be opened 
by carefully touching the cut with the flat side of a file; of 
course only after the tube has been completely cooled. In 
fact, for many purposes this latter method is considered de- 
sirable, especially when a gas, such as hydrogen, is to be 
burned from the end. 

The advantage of this process is that the thin sides of the 
tube are thickened by the fusing, and so are better able to 
resist the heat produced by the burning gas. The fusing of 
the point of the tube is sometimes prevented by platinizing 
it. This is effected by dipping it into a solution of platinum 
chloride, so that a drop or two of the fluid adheres to the 
tube. The point, in heating, acquires a fine metallic luster. 
By repeating this operation several times, a good coating of 
metallic platinum will be produced both on the exterior and 
the interior of the tube. This method is recommended in 
connection with the development of arseniureted hydrogen 
gas in the Marsh test for arsenic. When a point is desired 
having a very small opening, it is considered advisable to 
first fuse the ends and then open them with a file to the 
required size. — M. B., in Journal of Education. 

Annual meeting of the Women's Silk Culture 
Association. 

The Women's Silk Culture Association lately celebrated in 
Philadelphia its first anniversary, and was able to give an 
encouraging report of its first year's operations. Touching 
the financial aspects of the industry the report was decidedly 
hopeful. 

" The demand for the raw material, its constant increase, 
its value to our country, has already been proven. There is 
another valuable item of wealth. The ready market is at 
our doors; a price has been offered for all pierced 1 cocoons, 
formerly waste, to be used with approved machinery in the 
manufacture of spun silk. As soon as the American people 
prove that they are ready to raise cocoons the filatures 
of the country will be put into operation. Cocoons are 
worth a price ranging from $ 1 .50 to $2. 50 per pound , pierced 
cocoons at $1.80 per pound, and eggs from $4 to $5 per 
ounce." 

Further on the report said: "Up to this date trees and 
cuttings, in quantities from five to hundreds, have been sent 
into fifteen different States, and eggs, to the amount of many 
ounces, sent into twenty different States. This is a begin- 
ning at least, and these experiments will lead toothers, until 
the hope is all our States and counties will soon present at 
their annual fairs, among other agricultural products, their 
quota of cocoons and silk. This year has gained for us new 
hopes, new ideas, fresh knowledge, familiarity with the need 
of the people and the needs of the association, and last, but 
not least, we hope, new friends." 

After the reading of the reports the following important 
communication was received: 
"Mrs. John Lucas, President Silk Culture Association. 

"Madam: In order to encourage the culture of silk 
among the people directly tributary to Philadelphia, we will 
offer through your society a series of prizes for the best four 
pounds of silk cocoons raised in the States of Pennsylvania 
New Jersey, Delaware, and Maryland, the awards to Ik 
made according to the judgment of a person or persons se- 
lected by the society. 

" We propose to give $500 in premiums, as follows: $200 
for the best, pound of cocoons, $150 for the next best, $100 
for the third in quality, and $50 for the fourth. We dssire 
the society to arrange all the preliminaries, and the only 
active part we wish to take would be to pay over the money 
to the winners of the prizes. 

" Yours respectfully, 

' ' Strawbkidsb & Clothier. " 

The Silk Culture Association is to select the judges, who 
will decide upon the cocoons when they are offered in com- 
petition. 
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The Dark Day in Canada. 

In some interesting and graphic reminiscences of Montreal 
sixty years ago, Mr. J. H. Dorwin writes to the Montreal 
Star as follows: 

"What was the strangest occurrence of that time, or rather 
the strangest thing that ever happened in the history of this 
country, was what has been always known as the 'Phenome- 
non of 1819.' On themorning of Sunday, November 8, 1819, 
the sun rose upon a cloudy sky, which assumed, as the light 
grew upon it, a strange greenish tint, varying in places to an 
inky blackness. After a short time the whole sky became 
terribly dark, dense black clouds filling the atmosphere, and 
there followed a heavy shower of rain, which appeared to be 
something of the nature of soapsuds, and was found to have 
deposited after settling a substance in all its qualities re- 
sembling soot. Late in the afternoon the sky cleared to its 
natural aspect, and the next day was fine and frosty. On 
the morning of Tuesday, the 10th, heavy clouds again covered 
the sky, and changed rapidly from a deep green to a pitchy 
black, and the sun, when occasionally seen through them, 
was sometimes of a dark brown or an unearthly yellow color, 
and again bright orange, and even blood red. The clouds con- 
stantly deepened in color and density, and later on a heavy 
vapor seemed to descend to the earth, and the day became 
almost as dark as night, thegloom increasing and diminishing 
most fitfully. At noon lights had to be burned in the court- 
house, the banks, and public offices of the city. Everybody 
was more or less alarmed, and many were the conjectures as 
to the cause of the remarkable occurrence. The more sen- 
sible thought that immense woods or prairies were on fire 
somewhere to the west; others said that a great volcano must 
have broken out in the Province; still others asserted that 
our mountain was an extinct crater about to resume opera- 
tions and to make of the city a second Pompeii; the super- 
stitious quoted an old Indian prophecy that one day the 
Island of Montreal was to be destroyed by an earthquake, 
and some even cried that the world was about to come to an 
end. 

"About the middle of the afternoon a greatbody of clouds 
seemed to rush suddenly over the city, and the darkness be- 
came that of night. A pause and hush for a moment or two 
succeeded, and then one of the most glaring flashes of light- 
ning ever beheld flamed over the country, accompanied by a 
clap of thunderwhich seemed to shake the city to its founda- 
tions. Another pause followed, and then came a light shower 
of rain of the same soapy and sooty nature as that of two days 
before. After that it appeared to grow brighter, but an hour 
later it was as dark as ever. Another rush of clouds came, 
and another vivid flash of lightning, which was seen to strike 
the spire of the old French parish church and to play curi- 
ously about the large iron cross at its summit before descend- 
ing to the ground. A moment later came the climax of the 
day. Every bell in the city suddenly rang out the alarm of 
fire, and the affrighted citizens rushed out from their 
houses into the streets and made their way in the gloom toward 
the church, until Place d'Armes was crowded with people, 
their nerves all unstrung by the awful events of the day, 
gazing at, but scarcely daring to approach the strange sight 
before them. The sky above and around was as black as 
ink, but right in one spot in mid-air above them was the sum- 
mit of the spire, with the lightning playing about it shining 
like a sun. Directly the great iron cross, together with the 
ball at its foot, fell to the ground with a crash, and was shiv- 
ered to pieces. But the darkest hour comes just before the 
dawn. The glow above gradually subsided and died out, 
the people grew less fearful and returned to their homes, the 
real night came on, and when next morning dawned every- 
thing was bright and clear, and the world was as natural as 
before. The phenomenon was noticed in a greater or less 
degree from Quebec to Kingston, and far into the States, but 
Montreal seemed its center. It has never yet been ex- 
plained." 



Wandering Needles.' 

The London Lancet observes that the vagaries of needles 
which have been introduced in the body, and have escaped 
immediate removal, have in all ages attracted the attention of 
collectors of the marvelous in medicine. Hildanus related 
an instance of a woman who swallowed several pins and 
passed them six years afterward; but a more remarkable in- 
stance of prolonged detention was recorded by Stephenson, 
of Detroit — that of a lady, aged seventy-five, who last year 
passed by the urethra, after some months' symptoms of vesi- 
cal irritation, a pin which she had swallowed while picking 
her teeth with it in the year 1835 — forty two years previ- 
ously. Occasional pain in the throat was the immediate 
symptom, but in 1845 she was seized with severe gastric pain, 
which passed away, and she had no symptoms until hema- 
turia in 1876. This curious tolerance of such foreign 
bodies exhibited by the tissues is often observed in lunatic 
asylums. M. Silvy recorded some years ago the case of a 
woman who had a penchant for pins and needles so strong 
that she made them, in effect, part of her daily diet, and 
after her death 1,400 or 1,500 were removed from various 
parts of the body. 

Another case almost as striking has been recorded by Dr. 
Gillette — that of a girl in whom, from time to time, needles 
were found beneath the skin, which they perforated, and 
were removed by the fingers or forceps. Concerning the 
way in which they had got into her system no information 
could be extracted from her. She was carefully watched, 
and in the course of eighteen months no less than 320 needles 
were extracted, all being of the same size. Most were black 



and oxidized, but some had retained their polish. The ma- 
jority were unbroken. They passed out of various parts of 
the body above the diaphragm at regular intervals, but in a 
sort of series and always in the same direction. The largest 
Dumber which escaped in a single day was 61. A curious 
phenomenon preceded the escape of each needle. For some 
hours the pain was evere, and there was considerable fever. 
She then felt a sharp pain, like lightning in the tissues, and 
on looking at the place at which this pain had been felt, the 
head of the needle was generally found projecting. The 
needles invariably came out head foremost. No bleeding 
was occasioned, and not the least trace of inflammation fol- 
lowed. The doctor in attendance extracted 318. They were 
sometimes held firmly, and seemed to be contained in a sort 
of indurated canal. It was conjectured that they had been 
swallowed with suicidal intentions; but, on the other hand, 
the way in which the needles escaped" in series, and their 
direction with the head outwards, suggested that they had 
been introduced through the skin. 

That little weight is to be attached to the pace at which 
the needles escape as proof of their mode of introduction is 
evident from a case recorded by Villars, of a girl who swal- 
lowed a large number of pins and needles, and two years 
afterward, during a period of nine months, 200 passed out 
of the hand, arm, axilla, side of thorax, abdomen, and thigh, 
all on the left side. The pins, curiously, escaped more readily 
and with less pain than the needles. Many years ago a case 
was recorded by Dr. Otto, of Copenhagen, in which 495 
needles passed through the skin of a hysterical girl, who had 
probably swallowed them during a hysterical paroxysm; 
but these all emerged in the regions below the level of the 
diaphragm, and were collected in groups, which gave rise to 
inflammatory swellings of some size. One of these contained 
100 needles. Quite recently Dr. Bigger described before the 
Society of Surgery of Dublin a case in which more than 300 
needles were removed from the body of a woman who died 
in consequence of their presence. It is very remarkable in 
how few cases the needles were the cause of death, and how 
slight an interference with function their presence and move- 
ment cause. From time to time their detection by a mag- 
netic needle is proposed as a novelty; but, as Dr. Gillette 
reminds us, this method was employed by Smee nearly forty 
years ago, and has often been adopted since. 

« m > • 

Coca (XSrythroxylon coca). 

In Mr. Markham's "Peruvian Barks," recently published, 
he has given the results of his own observations, and collated 
that of other travelers, respecting this substance, and to this 
account we are chiefly indebted for the following facts: 

"Coca," the "beloved narcotic of the Peruvian Indian," 
was first named botanically through the labors of Joseph de 
Jussieu. The history of this noted botanist is a melancholy 
one. He left France in 1735, in the ever memorable expe- 
dition of La Condamine, and after M. La Condamine left 
South America, M. Jussieu continued his botanical re- 
searches, making numerous journeys on foot, notably those 
to the cinchona regions. The results of fifteen years' labors 
were contained in certain cases of dried plants, etc., and a 
native servant at Buenos Ayres. thinking these cases con- 
tained money, stole them, and this loss had such an effect 
on poor Jussieu that he returned to France in 1771 deprived 
of reason. 

The coca is the great source of comfort and enjoyment to 
the Peruvian Indian. It is to him what the kava-kava is to 
the South Sea Islander, the betel to the Hindoo and Malay, 
and tobacco to the rest of mankind, but with this difference, 
it produces invigorating effects. The Peruvian Indian looks 
upon coca with veneration. In the palmy days of the Uncas 
or Yncas, coca was sacrificed to the sun, the high priest or 
Huillac Umu chewed it during the ceremony, and before the 
arrival of the Spaniards, coca was used in lieu of money. 
After the Spanish conquest, much was done to prescribe its 
use, because as a council of bishops held in 1569, said it 
was a "useless and pernicious leaf, and on account of the 
belief stated to be entertained by the Indians, that the habit 
of chewing coca gave, them strength, which is an illusion of 
the devil." Coca, indeed, from its popularity, being used 
by about eight millions of people, has always had a great 
commercial importance, and one viceroy, Don Francisco 
Toledo, issued no less than seventy ordinances concerning 
coca in the space of four years (1570-1574). 

The coca plant is a shrub of four to six feet high, with 
straight and alternate branches and leaves like those of the 
tea plant, and is cultivated at elevations of from 5,000 to 
6,000 feet above the level of the sea in the warm valleys of 
the eastern slopes of the Andes. Here the only alternations 
of climate.is from wet to dry, frost is unknown, and it rains 
more or less every month of the year. The seeds are sown 
on the surface of the soil as soon as the rainy season com- 
mences, and begin to sprout in a fortnight, being carefully 
watered, and protected from the sun by a thatched roof. 
The following year the seedlings are transplanted in a soil 
carefully broken up and freed from weeds. The ancient 
custom was to raise the plants in terraces on the hillsides, 
but now plantations on the level ground are resorted to, 
although Indians aver that plants raised under the former 
conditions yield a much superior quality of leaf. At the 
end of eighteen months the first harvest is ready, and the 
picking of the leaves, performed by women and children, is 
very carefully proceeded with, so as not to injure the young 
and still tender shoots. As soon as one crop of leaves is 
removed, if well watered, and the ground carefully weeded, 
another crop is ready in about forty days. A plant con- 



tinues to. yield for about forty years, and Dr. Poeppig gives 
the profit of a coca plantation as about 45 per cent. Each 
picker carries a piece of cloth, in which the leaves, plucked 
one by one, are placed. These leaves are then taken to the 

I drying yard, formed of slate flags. Here the leaves are 
spread out in thin layers, and carefully dried in the sun. 
Too much exposure to the sun spoils the flavor of the leaf, 
and if heaped too much together, the leaves ferment and 
become fetid. As soon as dried, the leaves are packed in 
bags made of banana leaves, with an outside covering of 
cloth, or packed tightly in larger parcels of about 50 lb. 
each. 

In the Sandia district of Caravaya, two varieties of coca 
are recognized, the Ypara and the Hatun Yunca, the latter 
having a larger leaf than the former. 

In Bolivia, coca is treated as a government monopoly, and 
the right is generally farmed out. In 1850, coca brought into 
that country's exchequer a sum of $200,000. The whole 
yield of coca in South America is estimated at thirty mil- 
lions of pounds. Coca soon deteriorates in keeping, and 
Indians treat it as valueless if kept longer than seven 

i months. 

! Such is the faith in coca, that it is believed if a dying man 

! can but taste a coca leaf when placed on his tongue, his 
future bliss is assured. No Indian is without his cuspa or 

'. coca bag made of llama cloth, and three times a day, sitting 

; down, he takes leaf by leaf and rolls them up in his mouth 
till he forms a ball. Then applying a small quantity of 

! powder consisting of carbonate of potash, made by burning 
the stalks of the quinoa plant, mixed with lime and water, 
he goes on his way rejoicing. The use of coca is widely 
spread. The shepherd on the cold slopes of the Andes has 
but this and a little maize as his sole nourishment, and the 
runner messenger looks to it as his solace and support. As 
to the properties of coca, it seems very evident that it allows 

i of a greater amount of fatigue, with a lesser amount of 
nourishment, and prevents difficulty of respiration in ascend- 
ing steep mountain slopes. It has an agreeable and aromatic 
taste, accompanied by a slight irritation, which excites the 
flow of the saliva. When made into a tea, in taste it is like 
that of green tea, and effectually prevents drowsiness. Ap- 
plied externally as a poultice, it moderates rheumatic pains, 
brought on by exposure to cold and wet, and also cures 
headache. 

Mr. Markham chewed coca leaf very frequently, and states 
that he found it to produce an agreeable soothing feeling, 
that he could endure longer abstinence from food with less 
inconvenience, and that when using it, he could asoend pre- 
cipitous mountain sides with a feeling of lightness and elas- 
ticity, and without losing breath. He also considers it the 
least injurious of all other like substances, even when taken 
in excess, and at the same time the most soothing and in- 
vigorating. 

■» ( » > ». . 

The Wax Palm In Pernambuco. 
The Camanba palm (Oopernieia chifera) seems to be a 
much more important plant in some parts of Brazil than is 
generally supposed. In Pernambuco the plant is very abun- 
dant, and the uses to which it is put very numerous. The 
wood, for instance, is used for roofing, both as beams or 
rafters, and as laths upon which to support the tiles; the 
fruits are used for feeding cattle, and the leaves are used for 
making hats and mats. A valuable medicine is obtained 
from the roots, which has recently been brought to notice 
in this country. From the shools or leaves a wax is ob- 
tained; for this purpose they are cut before they unfold, 
dried in the sun, powdered, and boiled, the wax rising to 
the surface of the water. This wax, it is stated, is not pro- 
duced in anything like the quantity that it might be. It is 
shown, in a recent report of Her Majesty's Consul at Per- 
nambuco, that the export of this wax during 1875-76 
amounted to 18,668 kilos, valued at £758; in 1876-77, to 
171,980 kilos, valued at £6,957; in 1877-78 it fell to 89,482 
kilos, of the value of £3,168; and in 1878-79, to 1,542 kilos, 
valued at only £61. By far the largest portion of this wax 
finds its way to this country. It is shown that the decrease 
during the last year was due to the famine and drought 
which so severely crippled all industry in the province. It 
is not a little remarkable that, at a time when roasted date 
stones are proposed as a substitute for coffee, we should also 
learn that the stones or seeds of the Camanba palm, when 
roasted, are used in Pernambuco as coffee. 



Sleep and Sleeplessness. 

Dr. J. M. Granville, in his work on this subject, says, with 
reference to the difficulty some persons find in getting to 
sleep : " Habit greatly helps the performance of the initial 
act, and the cultivation of a habit of going to sleep in a par- 
ticular way, at a particular time, will do more to procure 
regular and healthy sleep than any other artifice. The for- 
mation of the habit is, in fact, the creation or development 
of a special center, or combination, in the nervous system, 
which will henceforward produce sleep as a natural rhythmi- 
cal process. If this were more generally recognized, per- 
sons who suffer from sleeplessness of the sort which consists 
in simply being ' unable to go to sleep,' would set themselves 
resolutely to form such a habit. It is necessary that the 
training should be explicit and include attention to details. 
It is not very important what a person does with the inten- 
tion of going to sleep, but he should do precisely the same 
thing, in the same way, at the same time, and under as nearly 
as possible the same conditions, night after night for a con- 
siderable period, say three or four weeks at least." 
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For Sequeira Water Meter, see adv. on page 316. 

Patent for sale. G. Neu, 191 W. Liberty St., Cin., O. 

It never fails to give relief to the lungs, is what is 
said of Van Beil's *' Rye and Rock." 

Relief from the worst of aches. Use German Corn 
Remover. It never fails. Sold by all druggists. 25 cts. 

Upright Self -feeding Hand Drilling Machine. Excel- 
lent construction. Pratt & Whitney Co., Hartford,Conn. 

For Sale.— Screw Cutting Lathe. 36 in. x 18 ft.; New 
Haven make; good order. E. N. Brown, Pokeepsie.N.Y. 

Punching Presses and Shears for Metal-workers. 
Power Drill Presses, $25 upward. Power and Foot 
Lathes. Low Prices. Peerless Punch and Shear Co., 
115 S. Liberty St., N. Y. 

Your boiler is predisposed to weakness by thickening 
of the water or burning of the iron caused by impurities 
in feed water. The.y should be removed by Hotchkiss 
Mechanical Boiler Cleaner. 84 John St., N Y. 

The price of Boomer & Boschert's Cider Press is so 
reasonable that every fruitgrower in the country can 
afford ons. They produce more cider from the same 
quantity of apples than any other press. Illustrated cir- 
culars mailed free. New York Office, 15 Park Row. 

Books on Practical Science. Catalogues free. Pocket 
Book of Alphabets, 20 cts. Workshop Receipts; a reli- 
able handbook for manufacturers. f"*i, mail free. E. & 
F. N. Spon, 446 Broome St., N. Y. 

Why suffer ? German Corn Remover warranted to 
cure. Sold by all druggists. 25 cts. 

Wanted.— An old established -machinery firm on Cort- 
land street would be pleased to represent, in New York 
city, a firm or company manufacturing a variety of En- 
gines, Boilers, etc. Address Engine, Box 773. New York. 

For Sale.— No. 1 22^ inch 8 roll (Schenck) Planer and 
Matcher, with undercutter, in perfect order. Belcher 
& Bajinall, 40 Cortland St., N. Y. 

For Sale.— A Valuable Patent for Photographers' use, 
or can be manufactured on royalty. Address G. W. 
Maker, Wilmington, Del. 

Propellers, 10 to 26 in. Geo. F. Shedd,Waltham,Mass. 

Gardiner's Pat. Belt Clamp. See illus. adv., p. 284. 

Essay on Inventions.— What qualities will make them 
profitable, and how to incorporate these qualities in in- 
ventions. 25 cts. postpaid. Address N. Davenport, Val- 
paraiso, Ind. 

Improved Skinner Portable Engines. Erie, Pa. 
"Rival" Steam Pumps for Hot or Cold Water; $32 
and upward. The John H. McGowan Co., Cincinnati* O. 

The Eureka Mower cuts a six foot swath easier than 
a Bide cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company, Towanda, Pa. 

The Newell Universal Mill Co., Office 34 Cortlandt St., 
New York, are manufacturers of the Newell Universal 
Grinder for crushing ores and grinding phosphates, bone, 
plaster, dyewoods, and all gummy and sticky substances. 
Circulars and prices forwarded upon request. 

Pure Oak Leather Belting. C. W. Amy & Son, Ma- 
nufacturers. Philadelphia. Correspondence solicited. 

Jenkins' Patent Valves and Packing " The Standard." ! 
Jenkins Bros., Proprietors, 11 Dey St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Wood- Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

The ' ; 1880 " Lace Cutter by mail for 50 cts.; discount 
to the trade. Sterling Elliott, 262 Dover St., Boston, Mass. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro., 50 Astor House, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., I'biladelphia. Pa. 

Malleable and Gray Iron Castings, al] descriptions, by 
Erie Ma'leable Iron Company, limited, Erie. Pa. 
Long & Alls tatter Co.'s Power Punch. See adv., p. 285. 

Eclipse Fan Blower and Exhauster. See adv.. p. 285. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St., N. V. 

Peck's Patent Drop Press. See adv., page 300. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa. 

Wren's Patent Grate Bar. See adv. page 300. 

Best Oak Tanned Leather Belring. Wm, F. Fore- 
paugh, Jr.. & Bros., 531 Jefferson b't., Philadelphia, Pa. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.300. 

Stave, Barrel. Keg. and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo. N. Y. 
Rollstone Mac. Co.'s Wood Working; Mach'y ad. p. 301. 

Wright's Patent Steam Engine, with automatic cut 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh.N. Y. 

For Light Machinists'Tools, etc., see Reed's adv., p. 301. 

Nickel Plating, -Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Oondit. Hanson & Van Winkle, Newark, N J., and 
92 and 94 Liberty St., New York. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 300. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss. Brooklyn. N. Y 

Saunders' Pipe Cutting Threading Mach. See p. 301- 

The Sweetland Chuck. See illus. adv., p. 269. 

For best Duplex Injector, see Jenks' adv., p. 269. 

The American Electric Co., Proprts Mfrs of Thomp- 
son Houston System of Electric Lighting the Arc Type. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 284. 

4 to 40 H P. Steam Engines. See adv. p. 286. 

0. B. Rogers & Co.. Norwich, Conn., Wood Working 
Machinery of every kind . See adv., page 285. 

For Machinists' Tools, see Whitcomb's adv., p. 301. 

See Bentel, Margedant & Co.'s adv., page 317. 



Steam Hammers, Improved Hydraulic Jacks. andTube 
Expanders. B. Dudgeon, 24 Columbia St., New York. 
Clark Rubber Wheels adv. See page 316. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson. Smith & Co., Beaver Falls, Pa. 

Peerless Colors— For coloring mortar. French, Rich- 
ards & Co., 410 Callowbill St., Philadelphia, Pa, 

Diamond Tools. J. Dickinson. 64 Nassau St., N. Y. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 316. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester,N. Y. See illus. adv. p.316. 
Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. It. S. Graves & Son. Rochester, N. Y. 

For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and all kinds of small press and stamped 
work in copper, brass, zinc, iron, or tin, address C. J. God- 
frey & Son, Union City, Conn. The manufacture of small 
wares, notions, and novelties in the above line, a spe- 
cialty. See advertisement on page 317. 

Akron Rubber Works, Akron, O. Moulded goods and 
special work of every description. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Gould & Eberhardt's Machinists' Tools. See adv., p. 316. 

Grain Nickel, Nickel Anodes Rolled or Cast, Nickel 
Salts. Greene, Tweed & Co., 118 Chambers St., N. Y. 

For Heavy Punches, etc., see illustrated advertise- 
ment of Hilles & Jones, on page 317. 

Safety Boilers. See Harrison Boiler Works adv., p. 316. 

The Medart Pat. Wrought Rim Pulley. See adv., p. 317. 

Steam Engines; Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works. Lambertville, N. J. See ad. p. 317. 

Emery, Glue, Composition, Pumice, and all Goods 
for Polishing Metals. Greene, Tweed & Co., New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p.318. 

For best low price Planer and Matcner. and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Rowland's Vertical Engine. Wearing parts of steel. 
Broad bearings. F.C.& A.E.Rowland, New Haven, Conn. 

The only economical and practical Gas Engine in the 
market is the new *' Otto " Silent, built by Schleicher. 
Schumm & Co., Philadelphia. Pa. Send for circular. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 

run by horse power. See p. 318. Totten & Co., Pittsburg. 

Use Vacuum Oil Co.'s Lubricating Oil, Roche ster,N.Y. 

For Thrashing Machines, Engines, and Horse Powers, 
see illus. adv. of G. Westlnghouse & Co., page 317. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of tht/ paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannot be expected to spend time and tabor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



NEW BOOKS AND PUBLICATIONS. 

Henderson's Hand Book of Plants. By- 
Peter Henderson. New York: Peter 
Henderson & Co. 

Something between a florist's and gardener's manual 
and u botanical dictionary, paying special attention to 
such plants and flowers as may be cultivated in this 
country. A multitude of cross references, giving 
the common and local names of plants, are a valuable 
feature of the book, the scope of which embraces also 
the systematic names of all the leading genera of use- 
ful and ornamental plants, with their more important 
species and varieties, with brief instructions with re- 
gard to their propagation. The glossary of botanical 
and horticultural terms and methods of cultivation is 
full and useful. 

The Wool Carder's Vade Mecum. By 
William Calvert Bramwell. Hyde Park, 
Mass. 1881. Published by the "author. 

The third and much enlarged edition of Mr. Bram- 
well's useful manual. Among the additions are three 
chapters on textile fibers used in connection with wool. 
The book is now, in general make up, perhaps the hand- 
somest industrial handbook in the maket. 

How we Fed the Baby to mare Her 
Healthy and Happy, with Health 
Hints. By C. E. Page, M.D. New 
York: Fowler & Wells. 
A useful little handbook for young mothers, contain- 
ing much sensible and practical advice calculated to di- 
minish materially the murderously excessive death rate 
of young children. Special stress is. laid upon the bad 
effects of ov^.r-feeding and frequent dosing of infants. 

Hydrophobia. By Horatio R. Bigelow, 
M.D. Philadelphia: D. G. Brinton. 

The author's aim has been to furnish in this mono- 
graph a critical digest of the literature of hydrophobia. 
Contrary to the theory commonly l*eld Dr. Bigelow is 
strongly inclined to believe that this disease is not prim- 
arily one of the nervous system, but a blood disease, 
which must be treated by remedies acting d rectly 
upon the blood. 

American Chemical Journal. Baltimore 
Md. : Published by the Editor, Professor 
Ira Remsen, Johns Hopkins University 

8vo, pp. 448. $3. 

The second volume of this highly creditable periodi- 
cal is completed with the February issue. The six 
numbers contain half a hundred original articles by 
American and foreign chemists, besides a considerable 
number of reports on progress in various departments 
of chemistry, reviews of books on chemical subjects, 
and many notes and items of general interest to 
chemists. 

Modern Architectural Designs and 
Details New York: Bicknell & Corn- 
stock. Part 7. $1. 

Includes plates 49 to 56. showing a number of large 
and small seaside or lake shore cottages, and southern 
houses, with front, back, and side elevations, floor 
plans, details, etc. 



(1) W. B. T. writes: 1. Having read a de- 

scriptionof canoein Scientific American Supplement 
No. 219. 1 take the liberty of asking whether said canoe, 
when built, would be capable of carrying two persons ? 
If not, will you be kind enough to inform me, through 
your valuable paper, what dimensions are required to 
carry two ? A. For two persons we think it should 
have 26 inches or 28 inches beam. 3. Will 15 oz. duck 
be heavy enough to cover deck ? A. Yes. 

(2) J. D. W. asks how a perfectly trans 
parent water size for gilding on glass is prepared— a 
preparationthatmaybeeasilyworked. A. a. Isinglass, 
1 oz.; dissolve in just enough water to cover it, and add 
1 pint rectified wine spirit, then increase the quantity to 
a quart with water. Keep well corked when not in use. 
b. Dissolve % oz. isinglass in % pint of ram, add %, 
pint distilled water, and filter through a piece of linen. 

(3) J. C. H. asks what the chemical consti- 
tuents of fire clay are, and how it is prepared to manu- 
facture into brick. A. Fire clay is a silicious alumi- 
num silicate— silicate of aluminum mixed with more or 
less free silica and usually a; little iron oxide, etc. The 
clay is elutriated to separate the coarser particles, the 
finer portion after settling, draining, and partly drying 
being well mixed together, pressed into form, dried 
slowly, but. thoroughly, in the air, then fired in a kiln. 
2. 1 am manufacturing hydraulic cement; have always 
presumed the bond was made by a chemical change. 
Yesterday I heard of some reported experiments in 
your city which showed by a powerful microscope that 
the particles of cement were fibers which, when wet, 
curled and twined together, thus making the bond. The 
theory appeared ridiculous to me. Is there anything in 
it? A. The bond is chiefly chemical. ConsultGillmore's 
"Treatise on Hydraulic Cements and Mortars." 

(4) J. S. B. asks: 1. Will you please to 
inform me the supply, demand, and price per pound of 
corundum? A. You can best obtain this information 
by addressing the dealers who advertise in this paper. 

2. Is it probable, should corundum be found in suffi- 
cient quantities, that it will supplant the use of emery? 
What is the relative .value as between corundum and 
emery, both as regards abrasive qualities and value ? A. 
In a measure, yes. The value is determined chiefly by 
the comparative abrasive qualities— the standard wears 
away four-fifths its weight of glass. In this respect cor- 
undum from different localities varies widely. See arti- 
cles on corundum and emery, Stjpplements,Nos. 125 and 
42; also papers by J. Lawrence Smith and C. T. Jack- 
son, Silliman's American Journal of Science (2d series), 
vii., 283; ix., 289; x., 354; xxxix., 87; xl., 112 and 123. 

3. Is corundum found anywhere in the world except in 
this State ? A. Corundum has been extensively mined 
at Chester, Pa; it is found also in South Carolina and 
Alabama, Massachusetts, and on the Pacific coast, in 
Brazil, Germany, and in South Africa and China. 3. Is 
it probable that in any reasonable length of time the sup- 
ply of corundum will exceed the demand? A. Pro- 
bably not. For other references on corundum see Sci- 
entific American. 405, vol. xxxviii.; 193 and 276, vol. 
xxxix.; and 113 vol. xlii. 

(5) D. K. H. asks how files are measured. 

1 say, for instance, a file measuring ten inches from 
shoulder to point is a ten-inch file, while a friend claims 
it is an eight-inch. Which is right ? A. The tang of a 
file is not included in the measurement. 

(6) C. fl. F. asks: What cheap solution of 
a gluy nature— ignitible, not explosive, can I get 
to cement fibrous matter together, such as hemp 
in our common ropes cut up fine; must also be water- 
proof? A. A solution of shellac in wood naphtha might 
answer your purpose. See cements, page 2510, Supple- 
ment, No. 158. 

(7) T. 8. W. asks. How can I make a 

liquidstove polish to be applied with an ordinary paint 
brush, and afterward polished with a stove brush? A. 
£ee ans. to L. A , p. 202 (9). Diluted with a sufficient 
quantity of water the polish there described may be used 
either as a paste or paint; for the latter it must be ground 
very fine. 

(8) W. L. T. asks: 1. Can mica be dissolved, 
and if so, to what use can it be put? A. There is no 
solvent for mica. 3. Do you know of a machine for 
cutting mica to. proper sizes? I have the control of a 
large mica mine, and will soon commence working it. 
A. We know of no special machinery for this purpose. 
3. Do you know of what use the waste can be used for? 
A. See "The Utilization of Mica," page 241, vol. xxxiv. 

(9) E. H. asks what acid or acids to use for 

taking out ink spots from ledgers, etc. A. Shake up 

2 oz. of good bleaching powder (calcium hypochlorite) 
with 3 oz. of cold water; let it stand to settle, decant 



the clear portion, add J4 oz - acetic acid, and bottle. Dry 
the paper as quickly as possible with clean blotting 
paper. 

(10) F. Y. asks: Do you know of any pre- 
paration that will remove from paper instantaneously 
ink stains, blots, or writing, made by inks or writing 
fluids, without injuring the enamel or gloss of the paper, 
so that it can immediately be rewritten ? A. See 
answer to E. H., above. 

(11) O. F. N. writes: 1. I wish to draw 

negative pictures on glass by scratching with a needle 
through an opaque film. The finished plates are to be 
used for the same purpose, and to take the place of pho- 
tographic negatives of line and dot subjects. Please 
tell me the best and simplest covering for the glass 
plates. A. As we understand you, melted beeswax 
colored with any opaque pigment, or thin asphaltum 
varnish, will answer very well. 2. Is there any better 
way to dispense with photography in producing gela- 
tine relief plates ? A. We know of nothing better. 

(12) O. F. D. asks whether there is an ink 
made that nitric acid will not affect, or if there can be 
one made ? A. India ink of good quality is not ma- 
terially altered by cold nitric acid. A solution of good 
asphaltum in lavender oil, with a little lampblack added, 
also resists the acid to a considerable extent. 

(13) L. M. asks for a receipt for making olive 
soap, costing not over two and a half or three cents per 
pound. A. See Cristiani's late work on soap and can- 
dles. Address the took dealers who advertise in this 
paper. 

(14) R. H. asks: 1. What are water colors? 
A. Generally speaking, colors or pigments finely ground 
in gum water. 2. How are they prepared for coloring 
printed cards f A. Consult Penley's " System of Water 
Color Painting," Hatton's "Hints on Sketching in 
Water Colors," and Gullick and Tims'" PaintingPopu- 
larly Explained." 

(15) D. D. G-. writes: I have suspected for 
two or three years that throwing salt on ice to melt it 
from stone sidewalks injured the stone, and this winter 
has convinced me of the fact. Our stone is a sand stone, 
and from the effects of the salt crumbles and scales off 
on the top. I account for it by the sudden and ex- 
treme cold made by the salt and ice, but find few to 
give any credence to my suggestions. A. It is quite 
probable that the use of salt injures the stone in the 
way you suggest. 

(16) W. F. S. asks how to make the solu ■ 
tion used in Town's weatherglass. A. The materials 
are dilute alcohol, camphor, sal-ammoniac, and niter. 
See kl Weather Glasses," page 230, vol. xxvi. 

(17) G. D. asks for a receipt for a cement 
for cementing glass. I wish something to cement the 
joints of glass tanks, the glass to be supported by a 
light frame. The cement must stand acids and a cyan- 
ous solution of metals. A. Melt together equal parts of 
pitch and gutta percha. See , that the glass is free 
from grease and dry. 

(18) H. B. writes: I have two hundred 

gallons of white California wine, which has got pricked. 
Can you tell me of any compound that would bring it 
back to its natural state again without discoloring it ? 
A. See answer to R. 3., this page. 

(19) R. S. asks if there is a possibility of 
removing a flavor of acetic acid from wines caused by 
excessive fermentation, and if so, would like to know a 
remedy. A. The common remedy recommended in 
books is to saturate the excess of acid, with chalk, or 
calcined oyster shells; but such additions made in suffi- 
cient quantity to effect the objectare apt to destroy the 
character of the wine and render it sickly. The best 
and safest method is to mix it with a considerable por- 
tion of full-bodied new wine, adding at the same time a 
little brandy, and in two or three weeks to fine it down. 
If too acid to admit of this it is better to make vinegar 
of the wine. 

(20) T. H. asks: What is the best material 
for the lining of an ice chest ? A. Sheet zinc is com- 
monly used for lining. The best non-conducting ma- 
terial for filling in the walls is powdered charcoal. 

(21) J. A. C. asks how to make fish lines 
waterproof. A. Boiled oil, 2 parts; gold size, 1 part; 
shake together in a bottle, and it is ready for use. Apply 
to the line, thoroughly dried, with a piece of flannel, 
expose to the air, and dry. After using the line two or 
three times it should have another coat, the application 
being repeated when necessary. 

(22) J. A. S. asks if there is any chemical 

solution that will remove the rough outside coating that 
is on sea shells. I wish to dress them for ornamental 
shells, bnl find it laborious and difficult, on account of 
the roughness, to remove this red coating by grinding. 
A Grinding is about the only practical way of remov- 
ing the red silicious coating. We know of no means of 
dissolving it without injuring the other portions. 

(23) J. J. writes. 1 wish to make a small 
boiler suitable for running a small engine, X% inch bore 

3 inches stroke: what size should it be, and what style 
would be beet and cheapest ? A. A vertical tubular 
boiler having about 6 square feet of heating surface. 

(24) O. N. T. asks: How many screw pro- 
pellers, 18 inches in diameter, 12 inches travel, would 
be required to exert the same power as two propellers, 

4 feet in diameter, 24 inches travel— each propeller 
with four blades, and driven same speed ? A. Seven; 
but we think six would do the work very well. 

(25) W. H. S. asks: What is used to put 
platinum points on to brass — is it a cement? A. They 
are either riveted or soldered with silver solder. 

(26) W. E. B. asks (1) for a receipt for 
making a yeast that will be as strong, and that can be 
used in place of brewer's ale yeast ? We wish to use it 
i n making small beer without malt. O r can you give us 
directions for making ale yeast, where we have not the 
convenience of an ale brewery ? A. Mix up 1% lh. of 
wheat flour to a thick paste with water, cover the vessel 
containing it with tissue paper, and set it aside in a 
moderately warm place for about a week. Soak a 
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bushel of barley in water, let it germinate, then dry it 
thoroughly. (See article on Lager Beer, page 192, cur- 
rent volume.) Mash this malt in about 8 gallons of 
water heated to 170° Fan., cover the vessel, and afteran 
hour's standing pour off the liquid, and stir up the malt 
again with a like quantity of hot water. Let it soak as 
before, then draw off, mix the liquors, add % lb. hops, 
andboil foranhour. Cool downtoabout90° Fan., and 
stir in the decomposed dough thoroughly beaten up 
with tepid water. Keep in a warm place for a few 
honrs,when active fermentation will take place, carbonic 
acid gas be disengaged, and when the action is complete 
and the liquid clear, a large quantity of yeast of excel- 
lent quality will be found at the bottom. 

(27) T. H. C. writes: S. R. B. can remove 

his wart by using chloral hydrate. Get a little and rub 
it up with just enough water to make a thick sirup. 
Apply this to the wart with a match whittled to a wedge 
shape, carefully so as not to get the chloral on the well 
skin. It will burn without discoloring, and destroy the 
surface, which may be rubbed or scratched off and 
fresh chloral applied. This is infallible, and leaves no 
scar. If by accident a little gets on the well skin, no 
harm is done save a slight reddening and soreness. 

(28) A. C. L. writes: I was told by one 
who professed to be a machinist, that a right hand 
thread could be cut in a lathe by running the carriage to 
the right. But I believe it to be impossible. A. It can 
be done. Reverse the motion of the lathe spindle and 
turn the cutting tool upside down, or place it behind the 
work. 

(29) S. E. W. writes: I have heard that 
cold pressure upon a boiler, as when testing it with 
water, strains boiler more than having same number of 
pounds of steam, ts this so ? A. Cold pressure does 
not strain the boiler more, if the pressure is in- 
creased gradually. If injury is done, it is by improper 
manipulation. The difference in strength, hot or cold, 
is so small as to be of no account. 

(30) L. B. asks: 1. Will you please tell me, 
through the Scientific American, how to make a hole 
about three-quarters of an inch in diameter into the 
bottom of a glass bottle? A. A three-quarter brass or 
copper tube used as a drill and supplied with emery and 
water will cut the hole. You may guide your drill with 
a wooden guide. Great care should be taken as the 
work nears completion. 2. How is transparent paint for 
coloring the glass slides of a magic lantern prepared ? 
A. Prussian blue, gamboge, carmine, verdigris, mad- 
der brown, indigo, crimson lake, ivory black, and the 
coal tar, or aniline dyes, are the principal pigments used. 
Raw sienna, burnt sienna, copper brown, and Vandyke 
brown are also sometimes used. The coal tar or aniline 
dyes afford the richest colors, and tints are most trans- 
parent, but are unfortunately apt to fade on exposure 
to white light. The pigments may be ground in oil or 
water, but ordinary megilp (strong mastic varnish 
mixed with an equal quantity of pale drying oil) is 
preferred as the vehicle. Not adropmorethan isneces- 
sary for properly working should be used, for if the 
colors are mixed too thin they will run into one another. 
A thin size of transparent gelatin in hot water may be 
laid on the glass when water colors are employed. The 
transparency of many of these colors is heightened by 
a thin coat of pure mastic varnish, afterdrying. 

(31) H. E. asks (1) how to make the plati- 
num point of a plated blowpipe remain on the instru- 
ment. A. It should be screwed on. 2. How can I 
make an aniline blue ink ? A. Dissolve an ounce of 
good aniline blue in half a pint of hot water, cool and 
dilute with cold water until it flows properly from the 
pen. See Inks, Supplement, No. 157. 

(33) H. B. ask for a recipe for japanning 
tin covers, cheap. A. Give the ware a coat of good 
japan varnish and heat it in an oven at about 300° Fah. 
until properly hardened. 

(33) H. J. N. L. asks how to supply himself 
with a calcium or magnesium light, or other very bright 
and strong light for^i sign, to attract attention now and 
again, and the cheapest way of manufacturing the same 
A. For the lime or calcium light use the jet described 
in answer to A. M. B. (28), page 123, current volume. 
The jet is supplied with oxygen and hydrogen (or illu- 
minating gas) from India-rubber gasbags. It is cheaper ; 
to purchase the apparatus and bags. See our advertis- : 
ing columns for addresses of dealers in such things. 
The oxygen is prepared by heating in a copper retort 1 
pure chlorate of potash mixed with about one-fourth its ! 
weight of powdered peroxide of manganes3. The gas 
given off is washed by passing it through water in a 
bottle similar to D., in answer to C. M., page 123 (26), 
current volume, and collected, is then put in the bag. 
Use a smooth cylinder of good quicklime three-quarters 
of an inch in diameter and 2 inches long,perf orated to fit 
tightly on the spindle, or shaped with a knife to fit the 
lime cap. In the magnesium light a thin ribbon of the 
metal magnesium is placed between slender rollers 
operated by clockwork, so that the ribbon, when ignited, 
is fed forward as rapidly as consumed. ^ 

(34) J. H. W. asks: 1. Is there any publi- 
cation existing that gives the names of the different 
kinds of vegetable, animal, and mineral oils, their 
gravity, their process of manufacture, their illumi- 
nating and lubricating qualities, formulas for com- 
pounding, to refine or clarify ? Or can you suggest a 
way I can obtain the above information r A. We know 
of no single book that will afford all the information 
required. Consult Wagner's " Chemical Technology," 
Muspratt's " Chemistry," Ure's " Dictionary of Arts and 
Manufactures," Knight's " New Mechanical Dic- 
tionary,' - and the encyclopedias. 

(35) R. W. H. writes: 1. At a meeting of 
farmers in Westchester County, the writer stated that 
the length of rope used for draught made no other dif- 
ference than its extra weight if the angle of draught 
were the same, and proved it by the ordinary steel yard 
and weight close to yard and three feet distant, the 
cord being balanced. Then arose a discussion on the 
most effective angle of draught. I was under the im- 
pression that it was 18°, but diligent search has failed to 
give me any information, and I think it a subject of 
such general interest that I trouble you for an answer 
through the Scientific American. A. Gregory says 



! 18J^°; a French author 14° to 15°. 2. The parties in 
: charge of portable engines that are left out-of-doors 
; paint boilers once or twice a month with gas tar (that is 
: the tar obtained from the works for making illuminat- 
ing gas). Is this deleterious, andjis there not something 
better? A. It is not deleterious, but would be better if 
first heated sufficiently to drive off the more volatile 
matters. This heating should be done with caution or 
the vapors will take fire. 

(36) F. P. asks: 1. What proportion does 
\ the electrical resistance of one copper wire bear to an- 
other of half its diameter ? A. It is inversely in pro- 
portion to its sectional area; that is, the smaller wire 
would have four times the resistance of the larger, 2. 
What treatise on electricity can I get which takes up 
the theory and practical construction of the most ap- 
proved dynamo-electric machine, and also the induction 
coil, fully explaining the construction of each? A. 
Back numbers of the Supplement, Prescott's " Electri- 
city and the Electric Telegraph," the " Electric Light," 
by Higgs, also recent text books on physics. 3. Is an 
electric light worked direct from the dynamo-electric 
machine, or is an induction coil inserted ? If the latter, 
is there a circuit breaker in the primary circuit ? A. 
The machine works direct. 4. How much does an in- 
duction coil increase the force ? A. It does not increase 
the dynamic force. The electromotive force of a 
secondary current is very high. 5 . What is a condenser 
as used with induction coil ? A. A condenser is a series 
of sheets of tin foil insulated from each other and con- 
nected in alternation with opposite electrodes of the 
rimary circuit, its office being to neutralize the extra 
current of the primary circuit. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

A. M. D — It is a yellow ocher; ground and washed it 
will make a cheap red or brown pigment.— O. G. S. — 
An impure kaolin— used in making cheap pottery, tiles, 
drain pipes, etc.— G. J. H .—Crystallized quartz rock 
crystal. 

COMMUNICATIONS RECEIVED. 

On the Coming Treatment of Ores. By J. C. C. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

IOR WHICH 

Letters Patent of the United States were 
Granted In tne Week Ending 

April 19, 1881, 

1SD EACH SHARING THAT DATE. 

[Those marked (r) are reissued patents."] 



A printed copy of the specification and drawing of any- 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 



Acid, process of and apparatus for concentrating 

sulphuric. J. Gridley 240,248 

Air or other gas in vessels, storing compressed, 

A. James '. 240,423 

Air purifying apparatus, J. F. Mallinckrodt 240,320 

Altum clasp, W. J. Fitzgerald 240,314 

Annunciator for telephone exchanges, C. H. Has- 

kins 240,412 

Anvil and vise, combined, J. Allen 240,217 

Atomizer, A. Iske 240,421 

Axle lubricator, car, N. Cross 240,305 

Baling press, L. A. Corning 240,308 

Ball cover, J. O'Donnell , ... 240,327 

Bath tub, cabinet, F. H. Fickett 240,313 

Bed, folding, F. B. Williams .. 240,486 

Bed spring clamp, 1. A. Clippinger 240,385 

Bellows, J. Fletcher 240,242 

Billiard table. C. Reingardt 240,461 

Boiler furnace, steam, J. Mahony 240,434 

Bolt and nut lock, J. C'owdy 240,387 

Bolt fastening, E. Leslie 240,260 

Book clamp, VV. E. Bradner 240,225 

Book rest, L. F. Fuller 240,246 

Boot and shoe press. F. Winslow 240,487 

Boot leg. J. H. Howard -..240.417 

Boring machine, S. W. Putnam 240,458 

Bottle and stopper, H. Barrett 240,222 

Bottle washer. S. Traber 240.285 

Box fastener, B. L. Mueller 240,264 

Boxes, packages, etc., ornamenting the surfaces 

of, M. W. Brown 240,228 

Bracelet gauge, W. H. Howes 240,4t8 

Brick and other presses, Case & Bosworth 240,302 

Brick machine, Phillips & Williams 240,457 

Bronze powder, manufacture of, L. Brandeis (r). 9,667 

Brush, J. B. Halbert 240.410 

Buckle, trace, O. w. Moon 240,446 

Buffing wheel. G. B. Dunham ; 240.395 

Button and method of ornamenting the same, C. 

L. Woodbridge 240.489 

Button, separable, I. L. Garside 240,401 

Button, sleeve, T. W. Feeley 240,241 

Cap, A. A'dams 240,351 

Car brake. Bomgardner & Kerns 240,370 

Car coupling, J. G. Baader 249,356 

Car coupling, Cook & Leas (r) 9,678 

Car coupling, M. J. Dougherty 240,238 

Car door fastening. F. M. Alexander 240,353 

Car heater, W. B. Pope 240,267 

Car, stock, H. C. Hicks 240,250 

Car wheel. R. N. Allen 240.218 

Carpet sweeper, M. R. Bissel] 240,224 

Carriage top, H. J. Miller 240,444 

Caster, G. M. Ballard 240,221 

Caster, G. Custer 240,391 

Caster, H. Ogborn 240,328 

Centrifugal machine, T. H. Miiller 240,325 

Chair, E. T. Starr 240.476 

Cheese manufacture, device for, J. Naylor, Jr 240,326 

Chuck, drill, W. H. Wilson 240,350 

Churn, S. T. Curtlss 240.306 

Churn, reciprocating, Bartlett & Burd 240,364 



Chute and dump, flexible, T. H. Walbrldge 240,289 

Cigar mould, Miller & Peters 240,443 

Cigarette machine, J. Beninger 240,367 

Cigarette machine, portable, P. P. Pratt 240,336 

Clock, alarm, A. D. Smith 240,340 

Clock, portable, D. A. A. Buck 240,379 

Clothes pounder, D. Asire 240,355 

Clothes wringer, Shepardson & Russell 240,468 

Coffee, etc., pot or cup for making, vv. Gee 240,402 

Coffee roasters, stirrer for, K. J. Morton. 240,448 

Coffin case, outside, C. C. Bower 240,372 

Combining tbrous substances, machinery for, P. 

Heilmann-Ducommun .. 240,394 

Compound engine, H. D. Dunbar 240,239 

Copper and silver from sulphureted ores, regene- 
rative process for extracting, J. Deby 240,309 

Corn sheller and cleaner, comb'd, H. A. Barnard. 240,362 

Corner filling, D. McFee 240,438 

Corset, M. P. Bray 240,373 

Cotton openers, etc., beater and cylinder for, vv. 

B. Whitehead 240,483 

Cultivator, W. P.Brown 240,377 

Dish washer, J. B. Gibbs 240,404 

Door, sliding. G. R. Kidder (r) 9,675 

Doors, hanging and fastening, C. N. Earl (r) 9,679 

Double tree, J. Jensen 240,424 

Doweling machine attachment, Weber & Schaefer 240,481 

Drop light fixture, C. F. Spencer 240,472 

Dyeing fabrics with artificial indigo blue, Baeyer 

& Caro 240.360 

Electric switch, J. O. Ziegler 240,492 

Emery wheels, tool for dressing and turning, G. J. 

&B. J. Bhimer 240,279 

Exhaust pipe, vacuum, D. Harrigan 240,249 

Fan, S. Scheuer 240,275 

Faucet, beer, J. H. Farley 240,240 

Feed water heater, A shcrof t & Tucker 240,220 

Feed water heater, F. Shickle 240,278 

Feeding stock in cars, device for, J. S. Butterfleld 240,230 

Fence, T. D. Fritter 240,315 

Fence, link, E. M. Crandal 240,388 

Fencing, machine for manufacturing metallic 

strip, D. C. Stover 240,477 

Filter press, A. Gordon 240,406 

Firearms, butt cushion for, F. H. Holton 240,251 

Flooring clamp, O. O. Woodruff 240,490 

Folding machine, Cross & Stocking 240,390 

Folding machine, L. 0. Crowell 240,235 

Fruit picker, I. N. Jackson 240,422 

Fuel feeding apparatus, C. H. Palmer 240,265 

Game apparatus. W. D. Pittman 240,334 

Garment, bifurcated, F. C. Shaw 240,277 

Glove fastener, S. O. Parker 240,455 

Governor, marine engine, Crane & Platts 240,389 

Grain binder, J. B. Greenhut (r) 9,670 

Grain binder, S. D. Locke 240,432 

Grain binder, E.D. McLean 240,440 

Grain or ores, toller for, J. M. Wallace 240,344 

Grain separator, E. C. Nichols 240,451 

Grain separator attachment. C. H. Taylor 240,478 

Grinding grain, etc., roller mill for, O. Oexle 240,453 

Grinding mill, J. Stevens . ... 240,283 

Gun, heavy rifled, T. T. S. Laidley 240,319 

Hand drill, G. D. Belcher 240,223 

Harrow, earth pulverizing E Naramore 240,494 

Harrow, pulverizing disk, R D. Norton (r) 9,676 

Harrow teeth, machine for bending spring, J. K. 

Wagner 240,288 

Hat and other head coverings, Hastings & Crean. 240,413 
Hat brims, method of and apparatus for soften- 
ing. Carrington* Tipping 240,231 

Hat ironing machine, R. Eickemeyer 240.315 

Hat pouncing machine, R. Eickemeyer 240,311 

Hatchway guard, V. H. Buschman 240,229 

Hitching post, F. Whitehead 240,294 

Hod elevator, safety, G. W. Brown 240,227 

Hoisting machine brake, E. O'Neill 240,329 

Horns, mouthpiece for brass, McLain & Rush 240,439 

Horse power, R. Jones 240,253 

Horse power, J. T. Warren 240,480 

Horse rakes, friction dump for D. Maxwell 240.321 

Horses' feet, device for protecting, H. G. Garcelon 240.247 
Horses, shoulder protector for, W. Winspear... . 240,488 

Horseshoe, E. K. Morse 240,447 

Ice cream freezer, J. Dooling (r) 9,668 

Ice cutting machine, T. B. Miller 240.445 

Ice, manufacture of , W. W. Dusenbury 240,396 

Illuminating fluids, apparatus for testing, A. 

Bernstein 240,365 

Indigo, manufacture of artificial, Baeyer & Caro. . 240,359 

Indigo, manufacture of artificial, A. Baeyer 240,361 

Insect killing liquid, J. Callanan 240,382 

Insulating and protecting electrical conductors, 

P.B.Delany 240,236 

Jewelry, pneumatic and automatic, C. W. Meyer. 240.441 

Lamp, W. B. Robins 240.462 

Lamp, electric, C. W. Siemens 240,280 

Lamp extinguisher, G. A. Greene 240,407 

Lamps, street and other, G. Bray 240,298 

Latch, R. Ehmer . 240,397 

Latch, W. R. Geissler 240,403 

Lathes, tool holder for turning, C. VV. Le Count. . 240,430 

Lead and crayon holder, C. Frederick . 240,399 

Leather splitting and beveling machinery, Dancel 

&Smith(r) 9,680 

Lifting jack. A. H. Parks 240,330 

Liquid elevator, L. Schutte 240,276 

Locket, J. Rothschild 240,272 

Loom, G. Crompton 240,304 

Magneto-electric call apparatus, G. L. Anders (r). 9.677 

Magneto generator, T. W. Lane 240,428 

Mechanical movement, H. N. Staats 240,475 

Microphone, S. D. Houpt 240,416 

Milk creaming apparatus, D. M. Weston 240,293 

Mower, J. Watson 240,345 

Nailing machine, G. H. Perkins 240,331, 240,332 

Necktie or cravat supporter, W. H. Wilson 240,295 

Negatives, producing, combination, W.V.Brigham 240,374 

Oilcan, H. Flynt, Jr 240,244 

Oyster transportation can, A. & E. B. Squires — 240,281 
Paper barrels, machine for making, W. H. Clark 

et al 240.233 

Paper cutting machine, S. Brown 240,376 

Paper feeding tables, slide gauge for.D.Weckerlin 240,291 

Paper or cloth veneer, F. Koskul... 240,255 

Paper or other pulp and apparatus therefor, 

moulding, K. F. Prescott 240,270 

Paper pulp, apparatus for manufacturing, M. L. 

Keen 240,318 

Parasol, J. T. Smith 240,470 

Pastil, A. C. Carey 240,384 

Pen holder, C. H. Showaker 240.469 

Phototypography, J. N. Lutz 240,262 

Phylloxera, destroying, E. H. Llndemann 240,261 

Pianoforte, Conover & Brown 240,234 

Pitman rod, A. P. Odell 240,452 

Planter, walking seed, J. H. Thomas 240,341 

Plastic material, forming passages or ducts in, W. 

F.Quinby 240,459 

Plow attachment, sulky, G. H. Warren 240,290 

Powdered articles, design for package for, S. S. 

Newton (r). '■■■ 9,674 



Power compensator, automatic, K. Vogel 240,287 

Printing textile fabrics, composition for, G. 

Schwarzwald 7 240,467 

Prop, A. S.McDermott 240,437 

Puddling and heating furnace, B. C. Lauth 240,429 

Pulley, belt, P. Medart (r) 9,671 

Pulp machine, wood, A. Kreider 240,427 

Razor strop, cushioned, J. R. Torrey 240.342 

Reaping machine, J. P. Adriance .., 240,352 

Refrigerator, S. A. Hosmer 240,415 

Rivets, machine for clinching split, W. F. Dial.... 240,393 

Rock drill, S. Webber 240,346 

Saddle bags, G. W. Elliott (r) 9,669 

Salt, apparatus for the manufacture of, Browne 

& Porter 240,378 

gash cord fastener, H. R. Young 240,491 

Sashes, trunks, etc., fastener for holding open, A. 

Montant 240,263 

Saw, swinging, W. F. Rothenberg; 240,339 

Sawing machine, hand, vv. w. Giles 240,316 

Sawing machine, wood, C.F.Needham 240,450 

Seeding machine, M. Runstetler 240,463 

Sewing machine, C. M. Hine 240,414 

Sewing machine. N, Meyers 240,323, 240.324 

Sewing machine, H. O. Nauen 240,449 

Sewing machine, J. T. Schimmoller 240,466 

Sewing machine needles, machine for scouring, J. 

Brooks 240,226 

Sewing machine shuttle, R. M. Rose 240,338 

Sewing machine, sole, Dancel & Eppler, Jr 240,307 

Shaft coupling, W. L. Church 240,232 

Sheave, Springer & Keeska 240,474 

Sheet metal working presses, machine for f eed- 

ing.G, H. Perkins 240,333 

Shingle edging machine, F. J. Drake 240,310 

Shirt, S. C. Wright: 240,296 

Shoe box indicator, J. Baker ... 240,297 

Shoe fastening, W. T. Strasser 240,283 

Shutter fastener, Salisbury &, Wilbur 240,274 

Silo, L. H. Whitney 240.485 

Skate, M. Kinsey 240,426 

Skate, roller, E. H. Barney 240.363 

Sleeve support, elastic, W. E. Smith 240,471 

Sleigh brace, W. H. Pettit 240,456 

Sleigh brake, P.O. Flick 240.243 

Smoke consuming furnace, F. B. Giesler 240,405 

Soldering machine, can, W. D. Brooks 240,375 

Sole, Inner, G. W. Day 240,392 

Sole nailing machine, A. Knowlton 240,254 

Sound applicable to revolving wheels, method of 

absorbing, F. Wegmann 240,347 

Soup compound, J. F. Tyrrell 240,343 

Spool, M. W. Marsden 240,436 

Stalk and weed roller and cutter, H. H. Spencer. . 240,473 

Stamp, canceling, F. E. Grothaus 240,409 

Steam boiler, E. H. A shcrof t 240,219 

Steam boiler, G. H. Babcock et al 240,358 

Steam engine, G. H. Babcock etal. 240,357 

Steam engine, H. H. Westinghouse 240.482 

Steam generator, B. Brazelle 240,299 

Steam generator, G. A. Wells 240,292 

Steam trap, G. W. Blake 240,368 

Stove, oil, H. McConnell 240,322 

Stove urn, H. M. Ryder.. 240,273 

Straw burning furnace, E. Huber 240,420 

Table, G.W. Buss...: 240,301 

Take up hook for ropes or chains, L. Rawcliffe 240,271 

Tanning, G. D. Zonca 240,493 

Telegraph, duplux, J. C. Wilson 240,349 

Telegraph line, compound, G. E. Bonell 240,371 

Telegraphy, O. Lugo 240,433 

Telephone, J. Goodman (r) 9,673 

Telephone call bell or alarm, Cardwell & North. . 240,383 

Telephone signal apparatus, W. H. Day 240.308 

Telephone signaling apparatus, E. Pope 240,335 

Telephonic apparatus. H. Howson 240,419 

Thermo-dynamic engine, J. Gamgee 240,400 

Thill coupling, C. W. Levalley 240,431 

Tobacco, curing and coloring, 0. S. Philips 240.266 

Tobacco, curing and coloring leaf, H. Huck 240,252 

Tooi, etc., handle, E. F. Prescott 240,269 

Towel rack, revolving, J. Greeve 240,317 

Toy animals, manufacture of, Kyser & Rex 240,258 

Toy gardening tool, Kyser & Rex 240,257 

Trace carrier, C. H. Fox 240,398 

Truss, hernial, C. H. Tucker 240.479 

Truss hoop, J. W. Maltby 240,435 

Umbrella, F. C. P. Hartmann 240,411 

Valve operator for tanks, automatic, A.Jones et al. 240,425 

Valve, safety, R. C. Blake 240,369 

Valve, slide, S. Trethewey 240,286 

Vegetable cutter, A. H. Wellington 240.348 

Vehicle, J. C. Russell (r) 9.672 

Vehicle, side bar. W. W. Grier 240,408 

Velocipede, J. E. Browne 240,800 

Ventilating malt floors. H. P. Schnetzky 240,465 

Ventilator. C. A. Fredericks 240,245 

Vessel, freight, Rainey & Rogers 240,460 

Wagon box fastener, R. S. Lawrence 240,259 

Wagon platform gear, W. B. Romig 240.337 

Wagon, road, C. W. Saladee 240,464 

Washing machine, J. Dougherty 240.237 

Watch or clock hand, D. A. A. Buck 240,380 

Watch regulator, T. C. Comstock 240,386 

Weaner, calf, Taylor & Hamilton 240,284 

Weighing canister for powder and shot, C. I. 

Miller 240,442 

Whip, J. W. Allen 240,854 

Whip, H. J. Bush , 240.881 

Wind engine, G.W. Bevard 240,366 

Wood, manufacture of ornamented, F. Koskul. . . 240,256 

Wool combing machine, J. O'Grady.. 240,454 

Wool, etc., machine for opening and oiling, W. E. 

Whitehead 240,484 

Wrist and hand support for key board instru- 
ments, M. Power 240,268 

DESIGNS. 

Earring and other jewelry, H. G. Mackinney 12,229 

Emblem, flag, banner, etc., society, W. H. Von 

Swartwout 12,230 

Stove, heating, C. H. Buck, Jr 12,227 

Watch case, J. F. Ludlam 12,228 



English Patents Issued to Americans, 

From April 15 to April 19, 1881, inclusive. 

Car coupler, W. Scott, Faulkner, Mass. 

Cattle stall, T. Utley et al., U. S. 

Elect.rical signaling apparatus. I. T. Campbell, Boston, 

Mass. 
Engine, traction, A. O. Frick, Waynesboro', Pa. 
Furnace, VV. Duryea. Glen Cove, N. Y. 
Gauge, recording, M. B. Edson, Brooklyn, N. Y. 
Glove fastening, M. Bray, Newton, Mass. 
Lantern, astral, F. H. Bailey, Hillsdale, Mich. 
Loom, G. Crompton, Worcester, Mass. 
Pencil holder, J. Reckendorf er, New York city. 
Sewing machine, C. Ii. Wilcox et al., New York city. 
Sewing machine, A. M. Leslie et al., Chicago, 111. 
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Sent direct front 

Factory. 
Order at once as 
we shall be over- 
whelmed with or- 
ders for this tlie 

Crowning 
Success of 30 
successful years. 




Xhe Crowning Success. Xhe Grandest Organ. Xhe Most Kemarkable Offer. 

MARCHAL & SMITH 

;st Musical Com- 

d encouraged by 
our experiments, 

$66 



Are happy to announce the perfection and completion of their new Organ— Their Grandest Musical Com- 
bination. Prompted by the unprecedented success attending our previous efforts, and encouraged by 
the universal approval of our customers from all parts of the world, we have continued our experiments, 
and at last perfected an instrument which is the crowning success of organ building. 

As we send to purchasers direct from our factory, avoiding 1 
middlemens' profits and agents expenses, and being sure of selling 
thousands of these Beautiful Instruments, we offer this Organ, combin- 
ing great Power ,Exquisite Purity and Sweetness with infinitevarietyf or ^ 
and send it for fifteen days trial in your own home. This Organ (No. 475) 
is 72 inches high, 48 inches long, 5 Octaves, Beautifully Carved, Solid Walnut Case with 
Ornamental Lamp Stands, Carved Brackets, Turned Handles, Sliding Fall, Artistic Fret 
Work, Pocket for Music, Large Extension Top with Polished Panels, making a Beautiful 
" Artistic Parlor Ornament. It contains the following full Sets of Reeds : 

CBI«ESTE, DIAPASON, CI 4 ARIOKET f 

MEI^ODIA. AEOI4NE. SUB-BASS, 
With OCTAVE COUPLER, GRAND ORGAN and 
VOX HUMANA. 



Twenty Beautiful Stops 



As Follows: 



11. Keraulopnon* 
13. Viola. 

, AEOLINE. 

Bourdon. 
, CLARIONET- 
. Vox Humana* 
COUPLER. 

, Piano. 

19. Grand OrganKnee 
Stop. 



13. 
14. 
15. 
16. 
17. 
18. 



1. MEtODIA. 

8. Diapason Forte* 

3. DIAPASON. 

4. Celestina. 

5. SUB-BASS. 

6. Celeste Forte. 

7. COUPLER, 

8. Dulcet. 

9. CELESTE. 

10- Echo. 

SO. Right Knee Swell. 

The most remarkable organ ever made. We Chal- j 
lenjje the World to equal it. We will box and de-' 
liver this organ on board cars here, with handsome | 
Stool, Instruction Book and Music, for only 

Call anil select, or send your order, and we will ship at once, 
for fifteen days* trial. Guaranteed for six years. 

In ordering, send the certificate of your bank, or some responsi- 
ble business man, that the organ will be promptly paid for or 
returned to us. Freight will be paid by us both ways if in any 
way unsatisfactory. You talco no responsibility till you 
receive and approve the organ alter 15 days* trial in your 
own home. Send, in your order at once. Remit by Post- 
Office Honey Orders, Express (prepaid), or by Draft on New 
York. Money refunded and freight charges paid 
both ways if in any way unsatisfactory. If you do not order at 
once, be sure to get our illustrated catalogue. It contains infor- 
mation which protects the purchaser aud makes deceit impossible. 
Order direct from this advertisment. Youtake no responsibility 
till you receive and approve the organ. To avoid useless corres- 
pondence we state that absolutely no reduction is possible. One 
organ, or one hundred are soldatthesameprice. We unhesitat- 
ingly advise all who are about to purchaseother styles to order 
this organ. It stands unequaled in quality, compass and price. 

A moments ^consideration will show the certainty of 
securing a superior instrument from us. Our system puts each 
organ on ita^ own merits, by submitting it to tests where 
no one can mislead in its favor, and where every interest is to 
find defects, if any exist. An organ that passes triumphantly 
through such crucial test may surely claim to be second to 
none in the world, and the purchaser may well feel secure in 
having an organ that stands first in Us class. Send in your 
order at once, and it will have immediate attention. If you do 
not want an instrument yourself, will youplease hand.this offer 
to a friend who wishes to purchase. 

MARCHAL & SMITH, 

No. 8 West Eleventh St., (3 Doors Irom Eroadwr.7) 
New York, N. Y. 



WANTED, 

A first-class Brass Moulder as Superintendent of our 
Brass Foundry. To a man who is thorough, practical, 
and a good manager, capable of taking full charge of 
twenty moulders, and can furnish first-class testimoni- 
als. No others need apply. Address by letter,and state 
salary expected, to CRANE BROTHERS MANFG. CO., 
10 North Jefferson Street, Chicago, 111. 



CONSTIPATION VIEWED AS A DIS- 

ease per seandas an Exciting Cause of Disease.— A valu- 
able paper by Robert Bell, M.D.. calling attention to a 
matter which, is often overlooked in connection with this 
disorder, i. e., the production of a whole host of distress- 
ing symptoms, and the development of what, but for it, 
might still remain latent disease. Illustrated by aseries 
of cases which have come under the author's observa- 
tion during the last six years, and giving the treatment 
adopted by him. Contained in Scientific American 
Supplkment, No. 224, Price 10 cents. To b3 had at 
this office and from all newsdealers. 



THE BIGGEST THING 



OUT. Illustrated 

_ .„ _.._._ _ _ _ .._ _ _ book sent free. 

Address E. NASON & CO., Ill Nassau St., New York. 



Owing- to the recent failure of alarg< 

Manufacturing Firm, «-e have bee>. 
enabled to purchase several thousand 
miniature lanterns (as shown in cut) at 
a very low price. They are entirely 
new in design, and the most popular 
charm of the day. Can be worn as 
Ladles' Bangle Charms, or Gents' 
Watch Charms. The frame of charm 
is made from ROUTED GOLD, the 
globe of CRYSTAL GLASS, in either 
White, Red or Blue. Heretofore the 
regular wholesale price has been $24.00 
per dozen, but we are now enabled to 
mail Free, ONE ONLY, to any per- 
son, on receipt of ONE DOLLAR and 
this advertisement, thus giving to the 
readers of this paper the benefits of 
our purchase. To each person ordering 
we will mail our Catalogue and expect 
to gain new customers forothergoods. 
As we can only furnish a limited 
number, we insert this advertisement one time only 
in this paper, hence require you to cut it out and send to 
us with your order on or before August 31st, 1881. If 
you send three green stamps with your order we will send 
by Registered Mall. Don't fail to send tor this beauty 
before it is too late, and if you are not perfectly satisfied 
we will refund you the money, As to our responsibility we 
refer to any Bank or Express Co. in this city. Address 

O. W. PETTIBONE & CO., 

25 Maiden Lane, New York. 





DO YOU WANT TO BECOME A 
Send 25 cents for Illustrated Instruction Book. 

C.E. Jones & Beo., clN g££ ATI ' 



TELEGRAPH OPERATOR 



BEST GATE LATCH 




Patentee, Strasburg, Lancaster County, Pa, 



IN THE WORLD. 

Simple, durable, 
works easy, and is 
a perfect support to 
the gate. All patent 
rights for sale. For 
full particulars and 
description, address 
E. M. MARTIN, 



HUMBOLDT LIBRARY OP SCIENCE. 

Works by the foremost scientists, 15 cts. each ; formerly 
$1.50. FITZGERALD, Publisher, 143 Fourth Av., N. Y. 



WANTED-SPECIALTY TO MANUFACTURE ON 

Royalty. Electric or any Mechanical Device. Address 
MACHINIST, 18 Barr St., Salem, Mass. 




MACHINE KNIVES, 

For papermills, book- 
binders.wood working 
andacriculturalmagh"c 
also parallel vises for 

MACHINISTS; PIPE FITTERS. 
BLACKSMITHS WHEELWRIGHTS. 
PATI[RNMA«ERSS.C.^_ i > A \ 
MANUFACTURED VI -^3~~^ 
TAtLOR STILES «C0. 
REICELSVILLEWARRENCO.N.Jl 




NO 



Matter what you are doing, agents, you 
can do better. The Perpetual Ten- 
sion Propelling Belt Co., S28 Seventh 
Av M New York. Particulars free. 



ORNAMENTAL INITIALS.— A COM- 

plete alphabet of ornamental initials in Old English 
Text, very useful for painters, decorators, and those 
interested in the art of illumination. Contained in Sci- 
entific American Supplement, No. £59. Price 
10 cents. To be had at this office and from all news- 
dealers. 



-165 race ST.- TAS.MuRDOCK JD.-CiNCiNNATi.- 

BO A f* f* V MACHINISTS SUPPLIES IN 11 *y GERMAN 
HASS- COPPER Silver.: 



>HtEX S TUBE IN THE! 




fiOLD MEDAL AWARDFD 

the Author. A new and great Medi- 
cal Work, warranted the best and 
cheapest, indispensable to every 
man, entitled, "The Science of Life; 
or, Self-Preservation. " Bound in 
finest French muslin, embossed 
full gilt, 300 pp. Contains beautitu 
steel engravings, 125 prescriptions 
Price only $ 1.25, sent by mail ; Hlus 
trated sample, 6 cents; send now. 
Address Peabody Medical Insti- 

SHlfif TUVQFTP t . u t e, «- P£. W :»M: barker, no 



l Bulflacb St„ Boston » Mass. 



PATENTS. 

MESSES. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-Jive 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries, Messrs. 
Muun & Co. also attend! to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents, All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable termg, 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infrigements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge^ a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
87 Park Row, New York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington, D. C. 



*.n0E BRASS MFC. co A 



And MMX 

in sHtzTsl^Muhi^io^'irsftc^^' Blanks 



SOMETHING NEW IN CARDS. 

IMITATION HAND PAINTED. 

The most elegant and dainty of all productions in this 
line. Cards of the Nation. This is a gorgeous set of 
cards, printed on stone, representing children of twelve 
of the leading nationalities. The most taking card 
issued in America. Complete set (12), by mail, 20 cents: 
one half set (6), 10 cents. The latest season set, in gold 
cards (12), 15 cents. The cards are verv handsome. Our 
baby set are very comical, 10 cents, t'ath house card, 5 
cents. The whole for 50 cents. We could not afford 
these cards so low if it were not advertising our organs. 
MASSACHUSETTS ORGAN CO., 57 Washington St., 
Boston, Mass. 



23+ w. S9..ST. 






GLUCOSE— A COLLECTION OF VAL- 

uable technical papers on the manufacture of this im- 
portant commercial product. The American manufac- 
ture of corn glucose. The conversions— Starch, Dextrine, 
Complete Glucose. Depreciation of a glucose factory. 
Fire risks of glucose factories and manufactures. Glu- 
cose factory ignitions and fires. The Hirsh impr oved 
process of manufacturing sugar from corn. Wolff s im- 
proved process. Furbish' s process of glucose manu- 
facture. Pigeon's improved process of manufacturing 
the same. Full details of each method. Illustrated with 
two cuts. Contained in Scientific American Sup- 
plement, Nos. 25 !# and 260. Price 10 cents each. To 
be had at this office and from all newsdealers. 



Send for Circular^ Price List 

COPE & MAXWELL M'F'GCO'S 

New and Improved Styles of 

STEAM PUMPS 

— AND — 

BOILER FEEDERS. 

"THE BEST MADE." 
Address HAMILTON, OHIO. 




ICE-HOUSE AND REFRIGERATOR.— 

Directions and Dimensions for construction, with one 
illustration Qf cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of 34° to 36°. Contained 
in Scientific American Supplement, 116. Price 
10 cents . Tq be had at this office and of all newsdealers. 






DQY0UR0WNPRINTIN6 

Presses and outfits from $3 to $500 
Over 2.000 styles of type. Catalogue and 
'reduced price list free. 

H. HOOVER, Phila., Pa 



40 



Lovely Floral, Panel, Hand,& Bouquet Chromo Cards, 
■with name, 10c Franklin Fr'tg. Co., New Haven, Ct. 



.^HOOP^ L STOH6.TO CO. 



Office. 84 IV. Entaw St., Baltimore, Bid., 

Are now ready to negotiate for the organization of 
Auxiliary Companies in all the States and Territories. 
P. L. HAGADORN, Secretary. 
Referring only to work done, as follows : 
D. S. Mint. Philadelphia, - Col. A. L. Snowden, Supt. 
Navy Yard, Brooklyn. N". Y., . F. C. Prindle, C. B. 
Navy Yard. League Island, Penn., - H. S. Craven, C. B. 
Navy Yard, Gosport, Va.. - - P. C. Asserson, C. B. 
Navy Yard, Washington, D. C, -AG. Menocal, C. B. 
Navy Yard, Pensacola, Fla., - T. C. MeCoUom, Supt. 



3Utrttttetmtnt$. 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



CET THE BEST AND CHEAPEST- 

Silver Finish. 



•KSYTcri 



(Cinoinnati, Ohio, TJ. S. iw 
Exclusive Agents and Importers for the "United States, of the 

CELEBEATED 

PERIN BAND SAW BLADES, 

Warranted superior to all others tit q ti at it f/,Jtn- 
Wfc, uniformity of temper, and general <?trr«- 
Hllty. One Perin Saw outwears three ordinary saws, 



BM 



END FOR NEW CIRCULAR 
'FITCHBURG ACOUSTIC TEL Co.; 

FITCHBURG MASS 



Carefully prepared 

STATEMENTS OF THE LAW 

on any subject furnished on receipt of twenty-five cents. 
Address R. E. HALL, Bantam Falls, Conn. 



131 



WTILE AND CLAY RETORTS ALL SHAPES. 

i\iniJV3*B0RGNER& O'BRIENS 

23 "is "ST, ABOVE RACE, PHILADELPHIA. 



YOUR NAME&JWfoc ." 'S8 

new styles, designed by best artists. Bouquets 

Gold Chromo, Birds Landscapes, Panels, Wate: 

Scenes, etc. Best collection of Cards ever sold 
forlOc. Sample Book containing- samplesof all our Cards, 
25c. Largest Card House in America. Dealers supplied 
with Blank Cards. American Card Co., North! ord, Ct. 



102 



KEUPFEL & ESSEE'S, NEW YORK, 

Hard Rubber Triangles, Irregular, Railroad and Ship 
Curves, Scales, Protractors, etc. Warranted to be cor- 
rect. Send for Catalogues. 




GREATEST N0VELT7 OUT II ! 

TheCOMBINATIONWATOH CHARtf 
COMPASS AND MICROSCOPE, 
MAGNIFIES 500 TIMES. 
We havejustperfected and are now 
offering this combination to Agents and 
the public for the first time. Its mag- 
nifying power is equal to a Si micro- ■ 
scope. As a compass, it is worth more 
than the price of the combination, and 
it makes a neat and novel watch charm 
Sample, oy mail, nickel-plated 35c. 
Sample, hy mail, gold-plated, 50c. 
Address, E, Q, RIDEOUT & CO., 

10 Barclay St., N.Y. 




OF THE 



FOR 1881. 

The Most Popular Scientific Paper in the World, 

VOLUME XLIVT~NEW SERIES. 

COMMENCES JAN. 1st. 

Only $3*30 a Year, including postage. Weekly. 
53 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages oi useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation, of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of THE Scien- 
tific American" will be sent for one year— £2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis foreveryclub of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific America n is now sent 
bypost directf rom NewYork,with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all othei* 
British colonies ; to France, Austria, Belgium, Germany , 
Russia, and all other European States ; Japan, BraziL 
Mexico, and all States of Centra! and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, l year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit bj 
postal order or draft to order of Munn & Co., 37 Park 
Row. New Yorfc, 



H881 SCIENTIFIC AMERICIAN, INC 



May 21, 1881.] 
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CONSTRUCTION OF RAILROADS 

IN BRAZIL 

By order of the Brazilian Legation at Washington the 
following notice is published: 

DEPARTMENT OF AGRICULTURE.- DIRECTORY 
OF PUBLIC WORKS.-RAILROADS FROM BAGE 
TO CACEQUY, AND FROM CACEQUY TO URU- 
GUAYANA, IN THE PROVINCE OF S. PEDRO 
do RIO GRANDE do SUL. 
By the present it is made public that the Imperial 
Government will receive proposals until the 4th of July, 
1881, for the construction of the railroads from Bage to 
Cacequy and from Cacequy to Uruguayana, in the Pro- 
vince of S. Pedro do Rio Grands do Sul, under the 
following conditions : 

I. The proposals must be presented sealed at the 
Directory of Public Works of the Department of Agri- 
culture, or at the Brazilian Legations in Washington, 
London, and Paris. 

II. The railroads will have the following lengths : 
First— From Bage, present terminus of the railroad 

already contracted from Rio Grande to that city, as far 
as Oacequy,21l} kilometers and505 meters; 

Second— From Cacequy, place where the railroad of 
Porto Alegre, at present in construction, meets the 
Bage railroad, as far as the city of Uruguayana, about 
262 kilometers. 

III. The surveys already made and approved by the 
Government for the said railroads will form the basis 
of the contract. 

IV. These surveys, as well as all the documents refer- 
ring to said railroads, can be examined by the proposers 
or their representatives at the Directory of Public 
Works of the Department of Agriculture. 

V. The Government grants a guarantee of seven per 
cent, interest on the capital, which, after the revision of 
the surveys, will be fixed definitely between the Govern- 
ment and the contractor. 

Before beginning the works the contractor must pay 
to the Government the expenses already incurred for 
these surveys. 

VI. The concession for these railroads will be made 
in accordance with decree No. 7,957 of 29th December, 
1880, in all that relates to the technical part of the con- 
struction, and with decrees No. 6.995 of 10th August, 
1878, and No. 7,9G0 of 29th December, 1880, as to the 
manner of regulating the guarantee of interest on the 
capital. 

The Government reserves the right to grant the con- 
struction of both railroads to one single enterprise or to 
make two distinct allotments. 

VII. The time to be consumed in the work and the 
capabilities of the competing parties will be the main 
points to be considered. 

The companies that have already built railroads, or 
organized for the construction of these railroads, or 
persons that from their position and antecedents will 
offer all the guarantees for the prompt completion of the 
works contracted, will be preferred for the contracts 
now contemplated. 

VIII. The proposers will make a deposit of 10,000 mil- 
reis, or £1,000. Only on presentation of receipt or cer- 
tificate of this deposit will the proposals be received. 

The deposit must be made in the National Treasury, 
in the above-referred Legations or in the Delegacy of 
the Treasury in London. 

As soon as a proposal is accepted the contractor must 
increase his deposit to 50,000 milreis. or £5,000, as guar- 
antee of the execution of the contract. 

The deposits will be in money or bonds of the public 
debt of the Empire, and will be forfeited to th e Treasury, 
the first one if the contractor, after the acceptance or 
the proposal, refuses to sign the contract; the second, 
if the said contract is not fulfilled. 

IX. The Government will impose no olause which is 
not contained in the Decrees above referred to. 

X. It is understood that only after the revision of the 
surveys and the amount of the guaranteed capital being 
fixed definitely will the contract agreed upon be con- 
sidered made and perfect. 

The expenses of the revison of the surveys must be 
paid by the contractor. 

If, however, the contractor will not come to an agree- 
ment with the Government, the said expenses with the 



RUBBER BACK SQUARE PACKING. 

BEST IN THK WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use, is in contact with the Piston Rod. 
A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square. 

JOHN H. CHEEVER, Treas. SKW YORK. BELTING & PACKING CO., 37 & 38 Park Row, New York. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, The George Place Machinery agency. 



B.DAVIS,MAKER, 
HARTFORD, 
CONN. 




VOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, aid ELEVATORS, 



PROVIDENCE, R. I. 



THE DINGEE & CONARD CO'S 



BEAUTIFUtTEVER BLOOM ING'* 



The only establishment making a SPECIAL 
BUSINESS OF ROSES. SO LARCE HOUSES 
for ROSES alone. We deliver Strong Pot Plants, 
suitable for immediate bloom, safely by mail, postpaid, 
at all post-offices. • 5 splendid varieties, your choice, 
all labeled, for S I : 12 for $2; 19 for S3; 26 for $4; 
35 for $5; 75 for 810; 100 for 813. We CIVE 
AWAY, in Premiums and Extras.more ROSES 
than most establishments grow. Our NEW GUIDE, 
a complete Treatise on the Hose, 70 pp. elegantly illustrated, 
describes 500 newest and choicest varieties— fre% to all, 

THE DINCEE & CONARD CO. 
Hose Growers, West Grove, Chester Co., Fa, 

Model Engines. 

Complete sets of 

CASTINGS 

for making small 
Model steam Engines 1 1-2 in. bore, 3 in. stroke, price, $4 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut; 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODNOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass. 

W. S. HOLLAND & CO., Burlington, Vt., 

Manufacturers of all kinds Hives and Honey Sections. 
Also Walnut Cabinets for Druggists and Merchants, 
Small Packing lioxes, etc. 




SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINC. 



//. A. JACKSON. Assist. 



ENGRAVING CO 



INCORPORATED ■.,, (MOSS'S NEW PROCESS.) APRIL : 

535 PEARL .STREET, COR. ELM, MEW YORK. 

LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD. 
ENGRAVINGS OF PORTRAITS, -BUILDINGS, LANDSCAPES, MACHINERY, MAPS, C 

MENTAL LETTERING and GENERAL ILLUSTRATIONS FOR NEWSPAPERS, BOOKS, ( 
LOGUES, etc. Much cheaper than Wood Cuts. Mr. J. C. Moss, the inventor of (lie Moss 
of Photo-Engraving, in uithdratving from the Photo-Engraving Co., OH Park Place, has retained f 
self ail improvements made and -used by him in Photo-Engraving since May, 1872. ' Send grceivsu 
Illustrated Circular. Send copy for estimate. . Please mention this paper. 



Pond's Tools, 

Engine Lathes, Planers, Drills, «fcc. 

DAVID W. POND, Worcester, Mass. 



revision will be paid by the parties that will assume the 
new contract, under the responsibility of the Govern- 
ment, who will indemnify them for all such expenses if 



HUB MACHINERY.— HUB TURNING. HUB MORTIS- 
ing, and Hub Boring Machines. Send for price list and 
circulars. DAVID JENKINS, Sheboygan, Wis. 



the railroad contracted is directly built by the state. 

The revision will be made under the immediate super- 
vision of an engineer of the Government. 

Directory or Public Works, 3d February, 1881. 
ANTONIO ALVARES DOS SANTOS SOUZA, 
Chief pro temp. 

Further particulars can be had by application to the 
Brazilian Consulate-General, No. 71 Broadway, Room 
No. 62, New York City. 

New York, April 27, 1881. 

SALVADOR DE MENDONCA, 

Brazilian Consul-General in the U. S. 



PORTER MANUFG. CO., Lim. 

New economizer. Only portable made 
with return flue. 
Absolute safety 
from explo- 

s i o n and 

from sparks. 
Send for cirs. 
to Porter Mfg. 
Co., Li in, Syra- 
cuse, N.Y. G-. |s 
G.Young. Gen. 
Agt.,42Court- 
landtSt„NY. 






Steel Castings 

From Va to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15,000 Crank Shafts 
and 10,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings. Send for 
circular and price list. 
Chester Steel Castixgs Co., 407 Library St.,Phila, Pa. 



Agents Wanted 

Sells rapidly. 
E'articulars free.' 



CI4SI5© 



S. M. Spenceb, 
113 Wash'n St., 
Boston, Mass. 



SURFACE FILE HOLDERS. 

By thelruse a crooked file may be utilized as well as a 
straight one, and both are made to do better execution in 
filing broad surfaces than has hitherto been possible. 
No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 5 " " 14 to 16 in. ** Price $1.00 each. 
For sale by the trade generally. Manufactured only 
by the NICHOLSON FILE CO., Providence, R. I. 



$55.66| 



i Agents' profit per week. Will prove 
I it or forfeit $,100.00. Outfit and Sam- 
ples worth $5.00 free. Address 
B. G. RIDEOUT & CO., 10 Barclay Street, New York. 



Roots' New Iron Blower, 




POSITIVE BLAST. 

IRON REVOLVERS; PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manufrs, 

CONNERSVILLE, IND. 

S. S.TOWNSEND, Gen. Agt, j | g^ft*,? 1 - \ N£w 
WM. COOKE, Selling Agt., 6 Cortlandt Street, 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, ' 
SEND FOR PRICED CATALOGUE. 



YORK. 



fi 



IRST STEPS IN CHEMISTRY 



A 96 pp. book well illustrated , containing a series of 150 
Brilliant Experiments, sent free for 6 one cent stamps. 
Chemical Cabinets;, i-ith material for performing 50 
to 100 Experiments, from 25 to 50 cents. 

W. T. SHERIDAN, 200 Hooper St., Brooklyn, S. Y. 



<T C +« <t Ofl per day at home. Samples worth $5 free. 
4>0 ID *J)ZU Address Stinson & Co., Portland, Me. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 




WITHERBY, RUGG & RICH A RDSON, Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



Ahead of all Competition. 

X88X. 




LawnMower^ 



TEN SIZES FOR HAND USE. 

Weighing from 21 to 51 lbs, 

THREE SIZES FOR HORSE POWER. 

GRAHAM, EMLEN & PASSM0RE, 

Patentees and Manufacturers, 

631 Market St., Philadelphia, Pa. 



WESTON DYNAMO-ELECTRIC MACHINE COl NO MORE USE FOR OIL ON MACH NERY 



Machines for Electro-plating, Electrotyping, Electric 
Light, etc. In addition to testimonials in our Catalogue 
of Jan. 1, we beg to refer to the following houses: 
Merid i:n Brit an nia Co .; Rus sell & Ebwin M 'f'gCo.' 
Reed & Barton; Hall, Elton & Co.; Richardson, 
Boynton & Co.; Wm. H. Jackson & Co.; Stanley 
Works; Rogers Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vaxce & Co.; Nor- 
walk Lock Co.; Hatdex, Gere & Co.; Domestic 
Sewing machink Co ; EbkrhardFaber; Jos, Dixon 
Crucible Co.; Mumford & Hanson; Fagan & Son, 
and over 700 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the C untennial Gold M edal of Ameri- 
can Institute, and Paris, 1878. Prices, $150 to $500. 



CONDIT.HANS0N& VAN WINKLE 

SdeAqents JVJSJKARK.JKJ: ' 



New York Office, 92 and 94 Liberty St. 

English Agency, 18 Caroline St., Birmingham, England. 



ROPER'S HAND BOOK OF I..AND AND 
Marine Engines. With illustrations. By Stephen 
Roper, Engineer. Fourth edition. Tuck, gilt edge. Price 
$8.50. Sent by mail, postage prepaid, on receipt of price. 
E. CLAXTON & CO., 930 Market St., Philadelphia, Pa 



PAYING 



Bueineee. Costs jja to make a 

Rubber Stamp thatsellsfor 50 c. 

^4.75 buyethe apparatus todo 

_ I it. Particulars free to anyone. 

AMERICAN MANUF'G CO., Franklin, Mass. 







PENCILS, HOLDERS, CASES, &C. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBEK HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
Who care to preserve their individuality in writing. 

MABIE, TODD & BARD, 

180 BROADWAY, NEW YORK. 

Send for Price- List. 
OUR GOODS ARE SOLD BY FIRST-CLASS DEALERS. 



Leffel Water Wheels, 

With recent improvements. 

Prices Greatly Reduced. 

8000 in successful operation. 
FINE NEW PAMPHLET FOE 1379, 
Sent free to those interested. 

James Leffel & Co., 

Springfield, O. 
Ho Liberty St., N. Y. City, 

SHAPING MACHINES. 

Six in. stroke,with counter shaft and chuck, price $135* 
BOYNTON & 1'LUiUiUEUi Worcester* Mass. 




FOUND 



THE STEAM PUMPS MADE BY 

VALLEY MACWlNE CO., 

EASTHAMPTON, MASS., 

Are the best in the world for Boiler Feeding 
and other purposes. 




PATENT 

Steam Hoisting Machines 

Four Sizes— 4 to 10 Horse Power. 
The Four Horse Power will raise 
1,200 lb. 150 feet per minute. Other 
sizes in proportion. 

NOBLE & HALL, 

ERIE, PA. 



PATENTS SOLD HS 

Joint Stock Companies formed. Stock placed for Incor- 
porated Companies. Good Investments always on hand. 
Highest references given. Circulars free. E. L. RICH- 
ARDS & CO., Brokers. 733 Broadway, New York. 



Shafts, Pulleys, Hanprs, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

79 Liberty Street, New York. 



.. THE LARGEST 

Machinery depot 

I IM /MVIE R ICA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINE GO. 

EsrAts:i849. 925MARKET ST. Philadelphia. 



THE BAKER BLOWER. 

[forced blast.] 
The revolving parts are 
all accurately Balanced. 

Warranted Superior to any- 
other. 
WILBRAHAM BROS, 
No. 2318 Frankford Avenue 
Philadelphia, Pa. 
m* SEND FOR OUR CATALOGUE.-©* 




"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WiH. SELLERS & CO., Phila. 



$72 



A WEEK. $12 a day at home easily made. Costly 
outfltfree. Address True & Co., Augusta, Me. 



Oline Lubricating Compound, manul'd by HOLLAND 
& THOMPSON, Troy, N. Y. Avoids hot journals, drip- 
ping, and waste. Send for catalogue of Grease and Cups 
for all kinds of machinery. 



1 a week in your own town. Terms and $5 outfit 
! free. Address H. Hallett & Co., Portland, Me. 



SNOW'S BEST 

Water Wheel 
Governor, 

MANUFACTURED BY 
COHOES IKON FOUNDRY 

AND MACHINE CO., 
COHOES, . . N.Y. 




GREAT IMPROVEMENTS 



RECENTLY MADE IN 



CRUSHING AND GRINDING 

gold am> silver ores, bones, 
phosphate: rock, & chemicals. 

We compel Quartz to grind Quartz. 
Address for new circular 

BAUGH & SONS Philadelphia. 



FURNACE GRATE BARS. 




20» WEST ST., NEW YORK. 

The best and cheapest. Send for Circular. 



BEAUTIFUL AL ^ N -^ w DB ^ IG ^ p f ^ u *- 



n(l DCHIM ITUL terfly, Dragon-fly, Robin Red- 
V w breast, Pinks, Pansies, Violets, and Moss Rosebud 
Chromo Cards, name on, 10c. Card Mills, Northf ord, Ct. 



WILEY & RUSSELL M'F'G COMPANY, 
Greenfield, Mass. " LIGHTNING " (trade mark), 
Manufacturers of Screw Cutting 
and other labor-saving Machinery 
■■ and Tools. Bolt Cutters for hand 
\ or power in large variety. The 
celebrated Lightning Screw Plates 
in various assortments. Taps, 
dies, and reamers for use in the bit-brace. The Green 
River Tire Upsetter. Green River Drilling Machines. 
Green River Tire Benders, Horse Shoers' Vises, Tire 
Wheels, Tire Bolt Wrenches, Nut "Wrenches, Counter- 
sinks, etc., etc. Send for illustrated price list. 




WOODWORKING MACHINERY, 

For Railroad Shops, Planing Mills, Oar Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. 7 

S. A. WOODS MACHINE CO., 173 High St., Boston ; 91 Liberty St., N. Y.j «1 S. Canal St., Chicago. 




The attention of Architects, Engineers, and Builders 
Is called to the frreat decline in prices of wrought 
STRUCTURAL IRON. 

[t is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving iwswance and avoiding all risk of inter- 
ruption to business in consequence of Are. Book of de- 
tailed information furnished to Architects, Engineers, 
and Builders, on application. 
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THE 

New York Ice Machine Company, 

1 15 Brtadway, New York, Room 78. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 

machines Making 

ICE AND COLD AIR. 

Low Pressure when running. No pressure at rest. Ma- 
chines guaranteed by C. H. Delamater & Co. 

NOISELESS ROTARY FANS. 

These fans can be fastened 

to ceiling or side wall, and 

. driven byaroundbeltdlrect 

I from a Backus Water Mo* 

I tor, Steam Engine, or other 

■ power. Blades can be cov- 
I ered with paper muslin to 
isuitthe taste in color. By 

■ changing angle of blade 
■amount of air can be regu- 
llated. Two or more fans 
I can be connected on ceiling. 

■ Shaft of fan runs in metal- 
lline journals, and requires 
I no oiling, which is quite a 
■consideration where they 

■ are put up in dining rooms 
lover tables. Price $5 each. 
| Manufactured by 
I Backus Water Motor Co.. 
|323 Broadway, New York. 

BOYLE ICE MACHINE CO., 

Ice Machines 

AND 

Refrigerating Apparatus. 

No. 10 N Jefferson Street, Chicago, ill. 

Estimates and Circulars upon Application. 

LITTLE WONDEK 





and Shaped Diamond Carbon Points, indispensable for 
Truing Porcelain, Hardened Steel, Chilled Iron, and 
Paper Calender Kolls. Practical Mechanics and Paper 
Makers using them pronounce thfm a marvel of the age, 
forefficiency and durability, doing that which no steel 
tool can do. After turning the Rolls, when inspected by 
a microscope, there is no perceptible wear. They are 
now extensively used in Rolling and Paper Mills, both 
in this country and in Europe. Send stamp for circular 
to JOHN DICKINSON, 64 Nassau Street, New York. 




MOULDING 

MACHINES 

FOE 

Foundry Use. 

33 per cent, saved in labor. 

Manufactured by 

REYNOLDS & CO., 



NEW VOllK ItEl.TISG ASP PACKING 



OUR "TEST" HOSE 



Is superior to anything ever before made. Every 
description of Rubber Hose always in stock. 



3T tfc a8 PARK ROW, NEW 






DRUNK 



ENNESS 



OPIUM ^iAtt* 

By LESLIE B. KBBLBY, M.D., Sur- 



And the 

geon, C. & A. R. R. BwightTllL tSTBooks Free. 



GOOD AGENTS WANTED. 

The Ladies' Sewing Companion 

is a very useful article. It 
bangs on the wall out of 
the reach of the " little 
ones," holds two thim- 
bles, large or small, a vel- 
vet emery cushion for 
needles and pins, four 
spools of thread, and pair 
of scissor s, mak ing a very 
neat ornament for the 
room, as well as to help 
keep things in their re- 
fpective places. This is 
the beat sellingarticle 
you EVER SAW. One 
\ little girl, nine years old, in Iowa, 
" sold 50 in two days. One agent in 
Michigan has sold over 5,000 at 
fe ? YSt retail since last Jul;- Never was 

£s Irfl an article invented that sells equal 

to this. Everybody buysit. Sample, 
with best terms to agents, sentfree 
on therecelptof 30ct».lnp0staga 
stamps or currency. Address all or- 
ders to T. M. Van KiTBN.aOa LaSalle St.,CJucaso.IU. 

AC D C C T /""» C FELTING WOUKS, 30 
ODLO I U3 Cortland Street, New York. 
Steam Pipe and Boiler Covering, Hair Felt, Rooflng, 
Roofing Materials, Building Paper and Paints. 

Hancock Inspirator, 

THE BEST BOILER FEEDER MOWN. 
Over 17,000 in use on LocDinotive, Sta- 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO., 

BOSTON, MASS. 





The fact that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in userenderBit undoubtedly the most economical. 
We are also the sole manufacturers of the Cel ebrated 
Colli ns' Pat.Coupliku, and furnish Pulleys, Hangers, 
etc.. of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Ijake and Canal Sts., Chicago, 1U. 
t3T" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St. N. Y. 

THE Scientific American' 1 is printed with CHAS 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Philadelphia, and 50 Gold St. New York. 



The Cameron Steam Pump, 

DESIGNED FOR USE IN 
GOLD, SIIiVER, COAL, AX?33 I H O IXT 

MITXSS, 

ALSO FOR GENERAL MANUFACTURING AND 

Pumps furnished with Movable Linings in Iron, Composition, or Phosphor-Bronze 

Address THE. A. S. CAMERON STEAM PUMP WORKS, 

FOOT EAST 33d STREET, NEW YORK CITY. 




WATCHMAN'S IM. 
proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
|*>-7. Beware of Infringe- 
ments. This Instrument 
s supplied with 12 keys 
r for 12 different stations. 
Invaluable for all con- 
cerns employing nigtit 
watchmen. Send for cir- 
culars to E. IMHAUSER, 
P. O.Box 2875. 212 B-oadway, New York. 



FRIED MANN'S PATENT _ 

EjectorS 

Are the cheapest and moat effective machines 
in the market for 

Elevating Water anfl Conveying Lipids 

from Mines, Quarries, Ponds. Bivers, Wells, Wheel Pits ; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, sugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREVFIS, 

Sole Manufacturers, NEW YORK. 




DoYourOwnPrintin£$3s 9s ret 

\&o, (Self-inker $4) Larger sizes forlargerwork. For 
'old or young. Great money saver. Apaying business 
anywhere for all or spare time, Send two stamps for a 
catalogue of all sizes Presses, Type, Cards, Paper. &c, 
to the Manufacturers KELSEY Si CO., Meriden, Conn. 



BOGARDUK' PATENT UNIVERSAL ECCEN- 
TRIC MILLS- For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica. 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



OPEN BACK PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 




ERICSSON'S 

New Caloric Puiii Engine 

ttOR 
DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. !3end for circulars and price lists. 

DELAMATER IRONWORKS 

C H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. Y. 




COLUMBIA BICYCLE. 

The Bicycle has proved itself to be a 
permanent, practical road vehlcl e, and 
the number in daily use is rapidly in- 
creasing. Professional and business 
men, seekers after health or pleasure, 
all join in bearing witness to its merits. 
Send 3 cent stamp for catalogue with 
price list and full information. 

THE POPE M'F'G CO., 
597 Washington Street, Boston, Mass. 



Machinists' Tools. 

New and Improved patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANKFAC IUUING CO., 

.New II iivcn. Conn. 



H.W.J0HHS' 

Liquid Paints 

are strictly pure linseed oil paints of a higher grade than 
have ever before been manufactured for structural 
purposes. They are sold by United States standard 
gallon measure, and although they command a higher 
price than any other paints, a saving of 25 to S3 per cent, 
of customary outlay can be effected by their use, in 
consequence of their wonderful covering properties and 
superior durability. 

The finest and most extensive structures in this 
country are painted with these paints, among others the 
United States Capitol at Washington, the Metropolitan 
Railroad of New York, etc. 

Samples of thirty-two newest shades for dwellings 
sent free by mail. 

Q5?~ Be sure and eet the GENUINE, which are manufacturedlonly by 

H. W. JOHNS M'F'G CO., 87 Maiden Lane, New York, 

Manufacturers of Genuine Asbestos Roofing, Steam Pipe and Boiler Coverings, Boards, Gaskets, Steam Packing, 
', Fireproof Coatings, Cements, etc. Illustrated catalogues and price lists free, by mail. 



0.WJOHNS' 

ROOF, 

RAILROAD, & SEASIDE FAINTS. 

These paints are prepared ready for use, and we 
guarantee them to be better and more economical 
paints than have ever before been offered to the public 
for similar purposes. They were originally designed for 
preserving tin and other roofs, but are also specially 
adapted for Brick Walls, Outbu/ildings, Fences, Floors, 
Iron Work, Railroad Buildings, Bridges, Freight Cars, 
Steamboat Decks, Ships, Boats, etc., and all wood and iron 
work in contact with salt or fresh water. They possess 
a more elastic body than any other paints ever pro- 
duced, and are less liable to injury from abrasion or 
other hard usage. They are supplied in seven colors. 




At Ijow 
A. & F. liltO 



!Liii a ge Assorted Stock. 

V8 9 57-61 Lewis St., New York. 



BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 
Patent "AIR SPACE" Method. 

ASBESTOS MATERIALS, 

Made from pure Italian Asbestos, inflber, mill board, and 
round packing. TH E CHALM ERS-SPENCE CO., 

40 John Street, and Foot of E. 9tb Street, New York. 




SHEPARD'S celebrated 

$60 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses. 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. L. SIIEPAUD <Sc CO.. 

331, 333, 335. & 337 West Front Street, 
Cincinnati, Ohio. 



SPECTACLES 
escopes, and Compasses. R. «fc J. BECK, 
ufacfcuring Opticians, Philadelphia, Pa. 
for Illustrated Priced Catalogue. 



Thermometers, Opera Glasses, 

Microscopes, Barometers, Tel- 

Man- 

Send 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., K. Y. 




RELIABLE" 



i EnKines a complete success. 
'Prices still 40 per cent, below 
those of other makers. Un- 
equaledfor efficiency, simplici- 
ty, and durability. Prices from 
$250 for 10 H. P.; to $550 for 50 
H. P. All complete, with Gov- 
ernor, Pump, and Heater. 
Address, for circular. 
HEALD & MORRIS, formerly Heald, Sisco & Co:, 
Jialdwiusville, N. V. 




BARNES* PATENT FOOT POWER MACHINERY. 

Complete outfits foractual Workshop business. Lathes, 
Saws. Formers. Mortisers, Tenoners, etc. Machines on 
Trial if desired. Mention this paper and send for De- 
scriptive Catalogue and Price List. 

W. F. & JOHN BARNES, Rockford, 111. 



ICE AT $1.00 PER IO\. 

I'ICTET ARTIFICIAL ICE CO., Limited, 

P. O. Box 3083. 1 43 Greenwich St., New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 



RAILROAD DEPOTS IRON BUILDINGS WHARF SHEDS 
SUGAR HOUSES /SELFFITTING " . COTTON STORES 
PUBLIC MARKETS (CATALOGUESGIWIS) RETORT HOUSES 
WALTER C.BERGIUS &.C0-GLASGOW-SC0TLAND. 



HARRIS. 

I. (PARK STREET), 



win. a. 

PROVIDENCE, R. . 

Six minutes walk West from station 
Original and Only builder of the 

HARRIS-CORLISS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 H. P. 



SASH DOVETAILING MACHINE. 

Planers, Moulding Machines, 
Mortisers and Borers, Tenoning 
Machines, Blind Rabbeting Ma- 
chines; also, a large variety of 
other wood working machines 
manufactured by 
LEVI HOUSTON, Montgomery, Pa. 




CATALOGUED. 



THE FOLLOWING MANUFACTURERS ARE PRO- 
MINENT IN THEIR RESPECTIVE LINES; IN 
SHORT, ARE HEADQUARTERS: 






THE HAZARD MANUFG. CO., 

C. M. THOMPSON, Agt. 87 Liberty St., N. Y. 



HOISTING ENGINES. 

COPELAND & BACON, 
NEW YORK. 



MACHINISTS' TOOLS AND SUPPLIES. 

H. PRENTISS & COMPANY, 
14 Dey St. (P. O. Box 3362), New York. 



ROCK DRILLS & AIR COMPRESSORS. 

INGERSOLX ROCK DRILL CO., 
1 1-2 Park Place, - - New York. 



Lehigh Valley 



EMER WHEEL CO 



Weissport, Pa. 



EstaDl'd EAGLE ANVILS. 1843. 

Solid CAST STEEL. Face and Horn. Are Fully War- 
ranted. Retail Price, lOcts. perlb. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHER &, NORRIS only, Trenton, N. J. 




EXETER MACHINE WORKS. 

Manufacturers of 

Steam Engines, Blowers, and 
Steam Heating Apparatus. 

50 Federal St., Boston, Mass. 




The Greatest Rock Breaker on Earth. 

Capacity, a ton a minute. All kinds of Mining Machin- 
ery. Send for circulars. (JATES & SCOVILL.E 
IRON WORKS, Chicago, III. 



STEARNS SAW MILLS. 

Saw Mill Machines, Boilers, and Engines. 
STEARNS MANUFACTURING COMPANY, Erie, Pa. 



HOWARD MANUFACTURING CO. 

Manufacture and Introduce 

Patented Novelties 

AND 

THE DIADEM COMD 

PATENTED. 




KORTINGTS UNIVERSAL INJECTORS 

For Boiler Feeding, operated by single handle, taking 
water up to 150° Fan. 

Philadelphia Office, 12th and Thompson Sts.; New York 
Office, 109 Liberty St.; Boston Office, 7 Oliver St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANRLINJ. Prra't. J. M. ALLEX, Pres'l 
J. B. PIERCE, Sec'v. 



BRADLEY'S CUSHIONED 
HAMMER. 



BRADLEY & COMPANY, 



Syracuse, N. Y. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Mower ever made. 

Strictly First Class. 
MAST. FOOS & CO., 

Springfield, Ohio. 
Sendfor catalogue. 



Jarvis Furnace Co. 

Patent Setting for Steam Boilers, Burns' Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 422 East 23d St., New Fork: No. 709 Market St., St 
Louis: No. 1 Second St., Baltimore. 



PRINTING INKS. 

The leading Periodicals, including the Scientific 
American, are printed with our inks. 
G. MATHER'S SONS, 60 John St., New York, 
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